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1.0 INTRODUCTION 

This document is being submitted by Keystone Steel & Wire Company (Keystone) 

pursuant to Section VI, 28.A. of the Consent Order (Case No. 93 CH 000103) entered on July 2, 

1993. This section of the Consent Order specified that within 15 days of the entry of the 

Consent Order, Keystone would submit to the Illinois Environmental Protection Agency (EEPA) 

a proposal pursuant to 35 HI. Adm. Code 620.250 to establish a Ground Water Management 

Zone (GMZ). The Consent Order specifies that the proposal will, at a minimum: 

i. Demonstrate that adequate corrective action measures are being 

undertaken in a timely and appropriate manner to mitigate 

groundwater contamination caused by the release of contaminants 

from the Keystone Property to the groundwater. The coirective 

action measures should be designed to achieve and maintain 

groundwater quality that wiU meet appropriate aquifer standards as 

defined in 35 HI. Adm. Code Part 620.410 for a "Class 1 Aquifer" 

as defined in 35 El. Adm. Code 620.210 (hereinafter "Class 1 

Standards"); 

ii. Use groundwater monitoring wells and other acceptable field 

sampling methods to delineate a physically defined three 

dimensional GMZ containing groundwater contaminants 

originating from the Keystone Property; 

iii. Demonstrate that an adequate groundwater monitoring program 

has been developed to detect groundwater contamination 

originating from the Keystone Property above Class I standards 

beyond the GMZ, and meeting applicable ground water standards 
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within the GMZ pursuant to 35 111. Adm. Code 620.450(a), during 

corrective action; 

iv. Contain appropriate criteria for terminating the groundwater 

remediation system; 

V. Include adequate post-comective action groundwater monitoring to 

verify that Class I standards are being met; and 

vi. Require that groundwater quality be monitored quarterly and static 

water level measurements be collected monthly in accordance with 

an Agency approved sampling and analysis plan. The results shaU 

be submitted to the Agency quarterly on Agency prescribed forms 

or electronic format If, upon Agency concurrence that sufficient 

data has been collected, the sampling and reporting requirements 

may be reduced provided that an adequate data base is maintained 

to evaluate the effectiveness of the corrective measure. 

1.1 BACKGROUND 

On July 1, 1991, Keystone submitted to the Illinois Environmental Protection Agency 

(lEFA), as part of the Phase 2 Closure Plan, a proposal for remediation of on-site ground water 

impacted by volatile organic compounds (VOCs). The Phase 2 Closure Plan was resubmitted on 

February 1, 1992 in response to comments made by lEPA. Upon lEPA's request, the VOC 

remediation proposal was removed from the Phase 2 Closure Plan and the proposed Ground 

Water Remediation Program, including the sampling and analysis plan, was submitted to lEPA 

on June 15,1992 as a separate document (Appendix A). 

The proposed ground water remedial action plan included ground water capture and 

recovery using a network of purge wells, treatment of recovered ground water via air stripping, 
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and discharge of the treated ground water to surface water via the process cooling water system 

and existing wastewater treatment plant. 

The preliminary design phase of the remedial action plan included an aquifer test and air 

stripping pilot study. This work confirmed the feasibility of the proposed treatment and 

provided a basis for design and implementation of the proposed air stripping system. A report 

summarizing the results of the aquifer test and air stripping pilot study was submitted to lEPA on 

November 6, 1992 (Appendix B). This report also contained the work plan, conceptual designs 

and expected performance capability for the air stripping remediation system. The air and water 

discharge permit applications were also submitted in the aquifer test and air stripping pilot study 

report 

The detailed designs for the air stripping system were submitted to lEPA on February 22, 

1993, prior to receipt of the air and water permits. Record Drawings will be submitted to lEPA 

upon completion of construction activities and air stripper start-up. 

The air, water and construction permits have been received (Appendix C). They include: 

• Joint Construction and Operating Permit issued by lEPA Division of Air 

Pollution Control, January 11, 1993 

• Construction Permit issued by lEPA Division of Water Pollution 

Control, April 16, 1993 

• Modified (NPDES) Permit issued by lEPA Division of Water Pollution 

Control, June 29, 1993 

The construction of the air stripper remediation system is scheduled to start on July 12, 

1993 and will be completed and in operation by February 28, 1994 (eight months after receipt of 

the Modified NPDES Permit) as specified in Section Xn 46.A.ii. of the Consent Order. 
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2.0 PROPOSED GROUND WATER MANAGEMENT ZONE 

The purpose of establishing the ground water management zone (GMZ) is to provide for 

alternative ground water standards during corrective action. The pump and treat (air stripping) 

remedial alternative has been field tested and proven to be effective for removing the VOC 

contaminants in the ground water (Appendix B). The air stripper pilot study demonstrated that 

the VOC contaminants can be removed to below Class I aquifer standards. 

Volatile organic compounds were first detected in the ground water in the February 1988 

samples. A ground water assessment plan was submitted in September 1988 and the approved 

plan was implemented in August 1989. The results of this field study were presented in the 1990 

Ground Water Assessment Report submitted to lEPA in February 1991. This report is included 

in Appendix F of the Revised Phase 2 Closure Plan, which is also a part of the Consent Order. 

Additional monitoring weUs were installed in 1991 and 1992 to better define the plume 

of VOC contamination. Plate 2-1 in Appendix A shows the location of the wells that have been 

used to physically define the three dimensional GMZ that contains the VOC contaminant plume. 

The boring logs and well completion records for wells T-22 through T-25 are presented in 

Appendix D, as they were installed subsequent to completion of the Phase 2 Closure Plan and 

were not presented in that document. 

2.1 DEFINITIGN OF GROUND WATER MANAGEMENT ZONE 

The ground water flow direction and rate, and the migration of the contaminant plume 

were defmed in the ground water assessment report (Appendix F of the Revised Phase 2 Closure 

Plan). A representative piezometric surface map showing the direction of ground water flow is 

presented on Figure 1. The ground water gradient and flow direction has remained relatively 

stable with only minor fluctuations in water levels from quarter to quarter. 
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The dominant VOC contaminants are trichloroethylene and 1,1,1-trichloroethane. 

Representative plume maps for these compounds and total VOCs are presented on Figures 2, 3, 

and 4. The extent of contamination and the concentrations of contaminants have been relatively 

stable throughout the ongoing field investigations. 

The horizontal extent of the proposed GMZ is shown as the zero isopach line on Figure 5, 

which portrays the thickness of the VOC contaminant plume. The vertical extent of the GMZ is 

defined as the unconsolidated sediments from ground surface to the bedrock surface. Geologic 

cross sections through the GMZ are presented on Plates 1 and 2, which show the depth to 

bedrock varying fi-om 16 to 104 feet. 

The thickness of the plume of VOC contamination is also shown on Plates 1 and 2. The 

contaminants are predominantly contained in the sand and gravel aquifer located between the 

underlying bedrock and overlying Cahokia Alluvium (10 to 30 feet of fine grained silt, silty clay 

and clayey sUt). The sand and gravel aquifer ranges from zero to over 75 feet in thickness. At 

the northern end of the GMZ, the sand and gravel is very coarse (boring logs T-19, T-23, and 

T-25 on Plate 1). In the southern two-thirds of the GMZ, the aquifer is finer grained, 

predominantly fine to medium sand with occasional gravel layers (boring logs T-10, T-3, T-7 

and T-14 on Plate 2). 

2.2 CORRECTIVE MEASURE MONITORING 

The ground water monitoring plan for the air stripper corrective action plan was 

submitted to lEPA on June 15, 1992 in the Ground Water Remediation Program (Appendix A). 

However, subsequent to that submittal, additional monitoring wells have been installed and the 

lists of investigative wells and base wells have been revised. The current investigative wells, 

base wells, and upgradient well are: 
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• Investigative Wells: W- ID, W-2, W-3D, W-4D, T-1, T-2A, T-3, T-4A, 

T-4B, T-6A, T-6B, T-7B, T-9, T-10, T-1 IB, T-llC, T-13B, T-16, T-17, 

T-19C,T-20,andT-23 

• Base Wells: T-2B, T-5A, T-5B, T-5C, T-6C, T-7A, T-8, T-11 A, T-14, 

T-18, T-19A, T-19B, T-21, T-22A, T-22B, T-24, T-25A, and T-25B 

• Upgradient Well: T-15 

The purpose of the base weUs is to monitor the spatial extent of the contaminant plume. 

These wells are located around the perimeter of the GMZ or above the contaminant plume within 

the GMZ. 

The purpose of the investigative wells is to monitor the changes in VOC contamination 

during corrective action. It is expected that as the ground water withdrawal and cleanup 

activities progress, investigative wells will start to show that contaminant concentrations are 

below the cleanup objectives (Class I standards). Investigative wells will be reclassified as base 

wells when they have documented that contaminant levels are below Class I standards for four 

consecutive quarters. 

2.2.1 Data Reduction, Analysis, and Evaluation 

Investigative wells will be sampled quarterly and base wells will be sampled 

semiannually for VOCs, pH, specified conductivity, and temperature as discussed in Appendix 

A. Water level measurements will be obtained for all investigative and base weUs on a monthly 

basis during the first year of remediation and quanerly during subsequent years (with lEPA 

concurrence). 

A potentiometric surface map will be generated each month from water level 

measurements of all investigative and base wells to monitor the effect of the remediation 
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program on the ground water flow system through the first year of remediation, and quarterly 

during subsequent years. 

Laboratory results and potentiometric surface maps will be sent, along with a discussion 

of the extent of contamination and rate of migration, to the lEPA on a quarterly basis. At the end 

of the first year of the remediation program, a summary report will be provided that will present 

an evaluation of the efficacy of the program. This report will include a statistical test of the 

annual mean concentration for trichloroethylene (TCE) and 1,1,1-trichloroethane (TCA) for each 

investigative well against the Class I ground water standard for the particular parameter at the 95 

percent confidence limit and trend analyses utilizing least-squares regression, Mann-Kendall test, 

or a more appropriate technique. A significant difference will be declared between the annual 

mean concentration for a given parameter from an investigative well and the Class I ground 

water standard if the upper 95 percent confidence limit (UCL 95) for the annual mean exceeds 

the standard for that parameter. If a significant difference is declared for a given investigative 

well, subsequent quarterly data will be statistically evaluated on an annual basis until no 

significant difference is determined. If there is no statistically significant difference between the 

UCL 95 and the cleanup objective, the investigative well will be reclassified as a base well and 

will be considered, by definition, outside the plume of contamination. 

A trend will be declared significant when the slope of the regression line is determined to 

be statistically significant. Slope analysis will be used only in a qualitative way, because during 

the course of the remediation both increasing and decreasing trends will likely occur in the data 

for any given well in response to external stress imposed on the aquifer during remediation. 

If contaminants are detected in any of the base well samples, and the detection is 

confirmed by resampling, the well will be reclassified as an investigative well. 

If data from all investigative and extraction wells are determined to be not significantly 

different from the Class I standards, remediation will be suspended. Quarterly sampling of the 
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investigative wells will be continued during the suspension period for one year. For the first 

quarter of the suspension period, the ground water samples will be analyzed for the parameters 

listed in 35 lAC 620.410. If data from these wells are not significantly different from the 

cleanup objectives, post-corrective action monitoring will be performed annually for a period of 

five years. If there have been no statistically significant exceedances of the Class I standards 

during post-corrective monitoring, the ground water remediation system will be terminated. 
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Ground Water Remediation 
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Page 1 -1 

1.0 PURPOSE 

The Ground Water Remediation Program was originally submitted on July 1, 1991 as a part of the 

Phase 2 Closure Plan in accordance with the direction received during a meeting with the Illinois 
Environmental Protection Agency (lEPA) and Keystone Steel & Wire Company (Keystone) on 
March 30, 1990, and with the conditions and modifications specified by the lEPA in letters dated 
August 10 and October 31, 1990. The lEPA disapproved Keystone's July 1, 1991 submittal in a 
letter dated September 24, 1991, and this Remediation Program is being submitted in response to 
that denial letter. 

The results of a groimd water sampling event conducted February 17 and 18, 1988 indicated that 
the ground water under the Keystone property was contaminated with volatile organic compounds 
(VOCs), particularly trichloroethylene (TCE), as well as other chlorinated organic compoimds 
such as 1,1,1-trichloroethane (TCA). 

The objectives of the ground water monitoring and remediation program are to: (1) summarize 
existing analytical results that define the types and levels of contaminants present in ground water, 
(2) describe the ongoing ground water assessment program and evaluation procedures used to 
determine the rate, extent, and concentrations of VOCs in the ground water and to document the 
effectiveness of the remedial action alternative selected; and (3) present the most cost-effective, 
envirorunentally sound, and technically feasible ground water remedial action alternative for the 
volatile organic contamination. 
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2.0 DESCRIPTION OF FACILITY 

2.1 Location of Facility 

Keystone operates a manufacturing complex in the small community of Bartonville, which is 
situated just south of Peoria, Illinois, approximately one-half mile west of the Illinois River. The 
site is located within Sections 25 and 36 of Township 8 North, Range 7 East, and Sections 30 and 
31 of Township 8 North, Range 8 East The regional location m^ for Bartonville is shown as 
Figure 2-1, and the location of Keystone's property is shown on Figure 2-2. The approximate area 
of the complex where ground water contamination has been documented is shown on Figure 2-3. 

2.2 Facility Site Plan 

The Facility Site Plan Map (Plate 2-1) provides the following details; unit boundaries; 
establishment of a site bench mark (BM) coordinate system; temporary bench marks (TBMs) for 
surface water level measurements; identification and location of all monitoring wells, piezometers, 
production wells, and boring locations; and local ground water flow direction as requested in the 
lEPA approval letter of August 10, 1990. A description of site BMs and their surveyed locations 
are presented in Table 2-1. 
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TABLE 2-1 

LOCATION OF SITE BENCH MARKS AND TEMPORARY BENCH MARKS 

ESTABLISHED SITE BENCH MARKS 
BM NUMBER NORTHING (FEET) 1 EASTING (FEET) IFTFVATION(FEET) DESCRIPTION 

BM-3 16486^ 7824.45 461.85 Pump House #3 Floor 

BM-8 20024.19 9804.04 448.15 RR Spike Power Pole 

BM-10 18236.47 9799.48 45137 SW Bolt Power Pole 

BM-12 18523.71 8274.61 46266 RR Spike Power Pole 

BM-15 1677836 7729.54 460.13 RR Spike Power Pole 

BM-101 16341.97 10830J5 45838 RR Spike Power Pole 

BM-103 21019.03 10483J1 44833 RR Spike Power Pole 

TCMPORARY SURFACE WATER BENCH MARKS 
TBM NUMBER NORTHING (FEET) 1 EASTING (FEET) IFTFVATION(FEET) 

TBM-IE 20118.46 9586.06 44937 

TBM-IW 20120J6 958243 44739 

TBM-3S 19821.01 9581.40 449.02 

TBM-4E 18912.78 9444.44 45228 

TBM-4W 18918.57 944030 449.19 

TBM-6W 17219J1 7834.25 459.60 

TBM-9 20686.86 9100.99 446.88 

TBM-10 16909.05 8071J9 449.98 

TBM-11 18024.73 1233330 447.22 
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3.0 SUMMARY OF GROUND WATER ASSESSMENT 

3.1 Summary of Data 

The following ground water monitoring programs are currently being conducted at Keystone: 

o Ground water monitoring at HMWUs ("W" series wells - for lead, 
cadmium, and chromium); 

o Ground water assessment for organic contaminants ("T" series wells 
and "W" series wells in the Mid-Mill area - for inorganic and 
VOCs); 

o Ground water monitoring at the K061 Closure Area ("AD" series 
wells - for metals, cyanide, and phenol); and 

o Ground water monitoring at the Closed Loop Cooling System ("CL" 
series wells - for metals and total dissolved solids). 

A summary of pertinent information concerning each well and piezometer, as well as the reason 
for the installation, is included on Table 3-1. The locations of all monitoring wells are shown on 
Plate 2-1, a summary of well construction information is included on Table 3-2, and boring logs 
and well completion diagrams are included in Appendix D of the Revised Phase 2 Closure Plan. 

Grotmd water samples have been analyzed for various parameter lists since January 1986. 
Summaries of all analytical data are included in Tables 3-3 through 3-7. Field parameters are 



Keystone Steel & Wire Company 
Ground Water Remediation 

Revision 0 
June 15,1992 

Page 3 - 2 

presented on Table 3-3, which include pH, specific conductance, and temperature. Table 3-4 
contains the ground water analytical results for inorganics, except for those parameters that have 
never been detected or have been detected sporadically at very low levels (i.e., antimony, 
beryllium, silver, thallium, and vanadium). 

The VCXZs that have been detected in ground water are presented on Table 3-5. Although 34 
VOCs were included on the volatile scan, only the compounds that have been detected are shown 
on the table. 

The semivolatik compounds that have been detected in the ground water samples are presented on 
Table 3-6. Although the samples were analyzed for 65 semivolatile compounds, including 
polychlorinated biphenyls (PCBs), only those compounds that were detected are included on the 
table. 

Table 3-7 summarizes miscellaneous parameters that have been analyzed in the past (i.e., 
hardness, alkalinity, bicarbonate, chloride, sulfate. Total Organic Carbon (TOG), Chemical 
Oxygen Demand (COD), and Total Organic Halogen (TOX)). 

In addition, ground water levels (Table 3-8) have been monitored since January 1986, and surface 
water elevations (Table 3-9) have been measured since May 1986. 

Based on a review of all of the foregoing analytical data, no ground water contamination problems 
have been identified except for the VOCs first detected in the February 1988 samples (Table 3-5). 
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3.2 Ground Water Assessment 

Keystone initiated a ground water assessment program in 1989 as a result of the VOCs detected in 
ground water at the site. Keystone submitted a ground water assessment report to the lEPA in 
February 1991, which summarized the ongoing investigations at the site (Appendix F of the 
Revised Phase 2 Closure Plan). That report presented geologic cross sections, potentiometric 
maps, and contaminant maps and described the rate and extent of contaminant migration and 

concentration. 

The VOCs detected at the site with the highest concentrations are TCE and TCA. Maps showing 
the extent of contamination for these two compounds are presented on Figures 3-1 and 3-2, and a 
map indicating the extent of WOC contamination is shown on Figure 3-3. The vertical extent of 
contaminants is shown on the geologic cross sections in Appendix F of the Revised Phase 2 
Closure Plan. 

Water level measurements indicate that ground water flow is toward the northeast (Figure 3-4) and 
that a downward hydraulic gradient exists between the upper and lower portions of the alluvial 
aquifer. The rate of ground water flow in the area of the contaminants is 0.01 to 0.21 feet/day. 

A full report of the ground water assessment, including a discussion of possible sources, is 
included as Appendix F of the Revised Phase 2 Closure Plan. 
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TABLE 3-1 

SUMMARY OF WELLS AND PffiZOMETERS 

Wells 1 Installed 1 Purpose 

W-1 through W-6 January 1986 Qosure Unit Monitoring 

W-ID through W-5D August 1986 Closure Unit Monitoring 

W-7 through W-14 Dec. 1987-Jan. 1988 Closure Unit Monitoring 

T-I through T-16 Oct 1989-Feb. 1990 Ground Water Assessment 

P-landP-2 Jan. 1990-Fbb. 1990 Ground Water Assessment 

AD-1 through AD-S May 1990 K061 Waste Monitoring 

GL-1 through CL-S Ffeb. 1991-April 1991 Closed Loop Monitoring 

T-17throuirhT-21 Ami mi Ground Walter Ayiei^sment 



TABLE 3-2 

SUMMARY OF WELL CONSTRUCTION 

Top Bottom 
T.O.C. Ground Screen Screen Screen T.O.S. B.O.S. Up or Down 

WeU Date Northing Easting Elevation Elevation Length Depth Depth Elevation Elevation Orient 
Number Installed (feet) ffeetj[_ (feet) (feet) (feet) (feet) (feet) (feet) Location 

T-1 10/25/89 20583.07 8821.85 45357 451.10 4.73 44.97 49.70 406.13 401.40 D 
T-2A 10/26/89 20183.82 9447.69 450.11 447.80 4.72 3954 4456 40856 40354 D 
T-2B 12/12/89 2019354 9445.90 45055 447.60 5.00 61.90 66.90 385.70 380.70 D 
T-3 11/01/89 18898.42 9445.91 45057 448.10 4.72 55.98 60.70 392.12 387.40 D 
T-4A vuosm 19410.94 9712.40 449.42 446.90 4.72 2252 2754 42458 419.66 D 
T-4B 12/18/89 1941359 9712.70 449.44 446.90 9.45 6955 7950 377.05 367.60 D 
T-5A 11/07/89 20725.95 9713.91 448.04 445.90 5.00 28.16 33.16 417.74 412.74 D 
T-5B 11/17/89 20720.99 9714.52 44857 445.90 5.00 6155 6655 384.65 379.65 D 
T-5C 12A)8/89 2071558 9715.50 44851 446.00 4.71 78.13 8X84 367.87 363.16 D 
T-6A 11/08/89 20569.15 9223.84 451.67 449.10 454 14.69 19.63 43451 429.47 D 
T-6B 11/14/89 20569.46 9228.68 451.72 449.20 5.00 29.94 34.94 41956 41456 D 
T-6C 12/20^9 20571.46 9235.72 45X00 449.70 4.74 50.42 55.16 39958 39454 D 
T-7A 01/12/90 1878951 9885.09 44855 446.10 4.73 13.45 18.18 43X65 427.92 D 
T-7B 01/18/90 1878550 9885.16 44856 446.00 5.00 76.75 81.75 36955 36455 D 
T-8 01/08«) 17922.68 9407.17 451.00 448.70 4.72 26.89 31.61 421.81 417.09 D 
T-9 01/03/90 18964.09 9029.35 459.85 456.80 4.72 30.75 35A7 426.05 42153 D 
T-10 12A)4/89 19631.60 8877.87 456.60 45450 4.73 3559 40.62 41851 41358 D 
T-llA 02A)9/90 19463.73 1035750 451.12 44850 4.72 3656 40.98 41X04 40752 D 
T-1 IB Q2A9/90 1945359 1035453 45159 448.70 4.74 7752 8X66 370.78 366.04 D 
T-llC Q2A5/90 19462.03 10353.17 45153 448.40 4.72 94.49 9951 353.91 349.19 D 
T-12 11/03/89 21374.43 910150 444.93 44250 9.45 28.19 37.64 41451 404.86 D 
T-13A 12/27/89 18906.66 8347.08 46455 46X10 4.72 2252 27.64 439.18 434.46 D 
T-13B 01/03/90 18906.29 835050 464.44 46X10 4.72 2751 3X03 434.79 430.07 D 
T-I4 02/07/90 18131.75 10389.16 452.47 449.90 4.78 9757 1ft? 05 35X63 347.85 D 
T-15 01/04/90 1761853 854352 454.70 45X70 550 1555 2055 437.45 432.45 U 
T-16 11/09/89 20951.93 8883.13 45051 448.00 5.06 36.90 41.96 411.10 406.04 D 
T-17 04^6/91 18357.82 9129.81 461.62 459.65 4.67 3753 4150 42X42 417.75 D 
T-18 04/18/91 1812654 8631.01 46252 461.02 4.66 2756 3X02 433.66 429.00 D 
T-19A 04/17/91 2184654 9341.84 448.74 446.82 4.68 7.16 1154 439.66 434.98 D 
T-19B 0403/91 2185152 934452 449.45 447.02 4.67 35.16 39.83 41156 407.19 D 
T-19C 04O6O1 21838.18 9344.45 448.46 446.70 459 65 A4 7052 38156 37658 D 
T-20 0402/91 20187.91 8659.76 455.97 454.08 4.67 42.77 4754 41151 406.64 D 
T-21 0404/91 20199.74 8150.07 468.82 466.68 5.00 1X70 17.70 448.98 44858 D 

P-IA 01/11/90 21731.42 10566.60 450.86 448.20 4.49 3051 3450 41759 413.40 D 
P-IB 01/11/90 2173457 1056652 450.75 448.20 4.48 66.78 7156 381.42 376.94 D 
P-2 Q2O3/90 1632551 12130.72 459.71 457.20 450 97.97 10257 35953 354.73 D 

W-I 01/1606 2012255 959251 449.85 446.50 5.00 3.96 856 44254 43754 D 
W-ID 0809/86 2011457 9590.46 448.82 446.10 4.78 4550 5058 400.60 395.82 D 
W.2 01/15/86 20180.69 9438.46 451.79 448.60 5.00 754 1X24 44156 43656 D 
W-2D 0805/86 20187.96 9437.29 45153 448.40 4.75 4559 50.04 403.11 39856 D 
W-3* 010606 19818.84 958854 447.14 446.80 550 4.17 9.17 44X63 437.63 D 
W-3I>' 060506 19824.99 9590.19 446.94 446.90 4.78 4556 5054 40154 39656 D 

1 of 2 



TABLE 3-2 

SUMMARY OF WELL CONSTRUCTION 

Top Bottom 
T.O.C. Ground Screen Screen Screen T.03. B.03. Up or Down 

Well Date Northing Easting Elevation Elevation Length Depth Depth Elevation Elevation Gradient 
Number Installed (feet) (feet) (feet) (feet) (feet) (f^ (feet) (feet) (feet) Location 

W-4 01/17/86 18886J8 9438.15 450.67 44730 5.00 4.97 9.97 44233 43733 D 
W^D* 08/20/86 18892.18 9443.40 44944 447.60 4.78 4531 5039 402.09 39731 D 
W.5 01/14/86 16615.83 8406.25 464.02 461.00 5i)0 1736 2236 443.74 438.74 D 
W-5D 08A)7/86 16605.01 8403.98 463.76 461.00 4.78 31.44 3632 42936 424.78 D 
W.6 Ol/lS/86 1712601 7842.67 461J8 458.10 5.00 5.06 10.06 453.04 448.04 U 
W-7 12/17/87 16731.49 7674.46 45901 456.20 1038 433 1431 451.97 441.69 U 
w.« 12/16/87 20576.82 8820.28 455.01 451.20 1034 6.42 16.66 444.78 43434 u 
W-9 12/18«7 20681.11 9519.43 449.78 447.10 1030 435 14.85 44235 43235 D 
W-10 \msm 19122.13 9497.99 45133 44830 1032 4/42 14.74 444.08 433.76 D 
W-11 12/14rtl7 18770.15 9395.01 450.15 44730 1038 439 14.87 442.91 432.63 D 
W-12 01/24/88 16849.76 8068.14 46038 461.10 939 11.05 21.04 450.05 440.06 D 
W-13 12A7/87 16435.65 816901 459.62 457.70 1030 1432 24.62 44338 433.08 D 
W-14 01/24/88 16708.98 7783J1 460.75 461.40 931 10.96 20.77 450.44 440.63 D 
AD-1 05/29/90 16664.83 12459J8 449.02 446.45 439 11.07 16.06 43538 43039 D 
AD-2 05/17/90 16586.45 12599.76 447.90 445.82 5J00 8.16 13.16 437.66 432.66 D 
AD-3 05/29/90 16743.41 12650.09 447.60 445.73 4.99 10.91 15.90 43432 429.83 D 
AEM 05/22i90 16766.07 12514.72 447.93 445.91 439 834 1333 437.67 432.68 D 
AD-5 0509/90 16782.77 12251.71 44737 44537 439 1038 1537 434.49 42930 U 

CL-1 0206/91 19212.97 10879.09 450.13 447.80 3.98 1532 1930 43238 428.60 D 
CL-2 020601 2046309 10731.31 450.10 44730 338 16.13 20.11 431.17 427.19 D 
CLr3 020601 18741.81 11408.04 45037 447.80 3.98 19.65 23.63 428.15 424.17 D 
CL-4 020701 18010.53 12316.96 45036 448.00 338 1931 2339 428.69 424.71 D 
CI.5 040901 17280.18 12090.12 453.74 450.90 9.44 17.60 27.04 43330 423.86 D 

Note: * Well was repaired in April 1991. 
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TABLE 3-3 

SUMMARY OF GROUND WATER QUALITY 
(Field Parameters) 

Specific 
WeU Date Temperature Cooductance 

Number Samoled fdeerccsO pH Cai25ia Comments! 

T-1 11/28/89 11.0 6.5 3100 
T-1 02/27/90 12.5 62 3100 
T-1 05/22/90 13.0 6.1 3700 
T-1 08/29/90 19.0 6.6 3700 
T-1 11/28/90 13.0 6.4 4100 
T-1 02/27/91 12.0 6.6 4200 
T-1 02/27/91 12.0 6.7 4200 Replicate 
T-1 02/27/91 12.7 6.6 4100 T-ab duplicate 
T-1 05/29/91 17.0 6.7 3900 
T-1 08/28/91 15.4 6.6 4500 

T-2A 11/27/89 16.2 6.4 1800 
T-2A 02AZ6/90 13.0 59 1600 
T-2A 02/26/90 13.0 5.9 1600 Replicate 
T-2A 05/22/90 13.9 62 2000 

Replicate 

T-2A 08/29/90 18.8 6.9 1800 
T-2A 11/27/90 14.0 6.8 1900 
T-2A 02/26/91 10.8 6.9 1900 
T-2A 02/26/91 11.0 7.0 1800 T jb duplicate 
T-2A 05/29/91 17.5 7.0 1700 
T-2A 08/27/91 162 6.9 2000 

T-2B 02/26/90 9.0 62 4100 
T-2B 05/22/90 16.0 6.1 4800 
T-2B 08/29/90 18.8 6.6 4300 
T-2B 11/27/90 16.0 6.5 4400 
T-2B 02/26/91 11.0 6.7 4000 
T-2B 05/29/91 15.7 6.6 4000 
T-2B 08/27/91 17.5 6.7 44O0 

T-3 11/28/89 13.8 6.6 1300 
T-3 OM7/90 10.5 6.6 990 
T-3 02/27/90 lOJ 6.8 1000 Replicate 
T-3 05/23/90 13.0 6.0 1200 
T-3 08A29/90 18.0 6.9 1100 
T-3 12A)6/90 142 7.1 1100 
T-3 02A26/91 10.5 7.1 1100 
T-3 05/31/91 15.0 72 1200 
T-3 05/31/91 15.0 NA NA Replicate 
T-3 08/27/91 16L0 7.1 1100 

Replicate 

T-4A mmm 13.5 6.0 2200 
T-4A 05/22/90 15J 6.5 2400 
T-4A 08/28/90 1?,? 7,9 22Q0 
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TABLE 3-3 

SUMMARY OF GROUND WATER QUALITY 
(Field Parameters) 

Specific 
WcU Date Temperature Couductance 

Number Samoled (deerecs C) pH (at 250 Comments: 

T-4A 11/28/90 13.5 6.6 2300 
T-4A 02/26/91 12.5 6.7 2300 
T-4A 05/29/91 17.8 6.9 2300 
T-4A 08/28/91 18.7 6.8 2000 

T-4B 02/27/90 13.5 65 1400 
T-»B 02/27/90 13.5 65 1400 Replicate 
T-4B 05/22/90 14.9 6.6 1600 
T-4B 08/28/90 23.0 7.1 1300 
T-4B 08/28/90 23.0 7.0 1300 Replicate 
T-4B 11/28/90 12.5 65 1200 

Replicate 

T-4B 02/26/91 10.3 65 1500 
T-4B 05/29/91 16.5 7.0 2500 
T-4B 08/28/91 16.8 6.8 1500 
T-4B 08/28/91 16.5 69 1500 Replicate 

T-5A 11/28/89 12.8 63 1300 
T-5A 02JX7/90 9.0 62 1200 
T-5A 05/22/90 142 6.1 1300 
T-5A 08/28/90 21.8 7.1 1200 
T-5A 11/27/90 17.0 7.0 1200 
T-5A 02/25/91 11.5 7.1 1100 
T-5A 05/29/91 16J 72 1300 
T-5A osmm 19.8 7.1 1300 

T-5B 02/27/90 12.7 6.4 2000 
T-SB 05/22/90 16.0 6.6 2400 
T-5B 08/28/90 202 7.1 2200 
T-5B 11/27/90 172 65 2300 
T-5B 02/25/91 9.6 73 1200 
T-5B 05/29/91 17.0 7.1 2300 
T-5B 08/27/91 19.0 7.1 2300 

T-5C 02/27/90 13.0 6.4 3100 
T-5C 05/22/90 15.0 63 3500 
T.5C 08/28/90 19.6 69 3100 
T-SC 11/27/90 17.0 65 3200 
T-SC 02/25/91 11.7 79 2900 
T-5C 05/29/91 17.0 69 3200 
T-5C 05/29/91 17.0 65 3200 
T.5C 08/27/91 17.5 65 3700 
T-5C W/27/91 17.0 (1.8 3700 Rcolicate 
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TABLE 3-3 

SUMMARY OF GROUND WATER QUALITY 
(Field Parameters) 

WcU 
Number 

Date 
Samoled 

TeDq>eraiure 
fdeereesQ pH 

Specific 
Conductance 

fat251C) Comments; 

T-6A 11/27/89 17J d.d 1300 
(0/26190 9.0 d.4 1000 

T-6A 05/22/90 14.5 d.d 1400 
T-6A 08/29/90 20.0 d.4 1400 
T-6A 08/29/90 20.0 d.4 1400 Replicate 
T-6A 11/27/90 15J d3 1500 
T-6A 11/27/90 15.4 d.4 1500 Replicate 
T-dA 02A2d/91 10.0 d.4 IdOO 
T-6A Q2/2d/91 10.d d.4 IdOO Replicate 
T-6A 05/29/91 14.0 d3 1500 
t-6A 05/29/91 14.0 d3 1400 R^licate 
T-6A 08/28/91 18.0 d.4 IdOO 

T-fiB 11/28/89 11.0 d.7 1700 
T-6B (0226190 9.0 d.4 1500 
T-dB 05/22/90 ld.O 66 1800 
T-dB 08/29/90 19.8 7.0 IdOO 
T-dB 11/27/90 15.0 d.7 IdOO 
T-dB 02/2d/91 10.0 7.0 IdOO 
T-dB 05/29/91 15.0 d5 1400 
T-dB 08A28/91 ld.0 7.1 1700 

T-dC (OJ26I90 9.0 d3 3500 
T-dC 05/22290 15.2 d3 3800 
T-dC 08A29/90 20.0 6S 3400 
T-dC 11/27/90 14.2 d.7 3d00 
T-dC Q2/2d/91 10.d 7i) 3400 
T-dC 05/29/91 11.0 63 3300 
T-dC C8AZ8/91 ld.5 7.1 3d00 

T-7A 02/28/90 9.5 d3 4100 
T-7A 05/23/90 14.7 d.4 3900 
T-7A 08/30/90 24J d.7 2100 
T-7A 11/28/90 14J d3 2100 
T-7A 11/28/90 14.4 d3 2200 Rndicate 
T-7A 02/27/91 12.2 dd 3100 
T-7A 02/27/91 14J d.7 3000 Lab duplicate 
T-7A 05/29/91 17.7 d.7 2d00 
T-7A 08AZ8/91 19J d.7 2500 

T.7B 02/28/90 110 d.9 1300 
T-7B (C/28/90 110 d3 1400 Rqdicaie 
T-7B ld.8 (i.7 IdOO 
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TABLE 3-3 

SUMMARY OF GROUND WATER QUALITY 
(Held Parameters) 

Well 
Number 

Date 
Samuled 

Temperature 
pH 

Specific 
Conductance 

(at 250 Comments; 

T-7B 08/30/90 21.0 7.0 2800 
T-7B 08/30/90 21.2 7JO 1500 Replicate 
T-7B 11/28/90 12.8 6.8 1500 

Replicate 

T-7B 02/27/91 14.6 7.1 1700 
T.7B 02/27/91 13.4 72 1700 Replicate 
T-7B 05/29/91 20.5 7.0 1700 

Replicate 

T-7B 05/29/91 20.5 6S 1700 Replicate 
T-7B 08/28/91 20.0 72 1800 

Replicate 

T-8 02/28/90 112 6J 2300 
T-8 05/23/90 IIJ 6.7 2800 
T-8 08/29/90 19.0 62 2200 
T-8 11/28/90 14.7 6i) 2500 
T-8 02/27/91 14.7 7.1 1700 
T-8 05/28/91 16.8 7.1 2300 
T-8 08/28/91 NA 6^ 2200 

T-9 02/28/90 12.0 62 850 
T-9 05/24/90 18.2 6.7 1200 
T-9 08/29/90 21.8 6.9 1500 
T-9 11/28/90 15.0 6.7 1600 
T-9 11/28/90 15.0 66 1600 Rqilicate 
T-9 02«7/91 11.5 7.1 2000 

Rqilicate 

T-9 05/29/91 20.5 73 1700 
T-9 08/28/91 18.9 7.1 2400 

T-10 02/28/90 12.0 56 12000 
T-10 05/23/90 14.8 6.1 8700 
T-10 06/29/90 22.0 62 8200 
T-10 11/28/90 15.5 6.1 8800 
T-10 02/27/91 15.4 6J 8300 
T-10 05/29/91 20.0 63 8700 
T-10 08^/91 19.0 63 9200 

T-llA 02«6/90 12.5 62 1100 
T-llA 05/22/90 17J 62 1200 
T-llA 08/30/90 19.8 7J0 1100 
T-llA 11/27/90 172 76 1200 
T-llA 02/26/91 11.0 76 1400 
T-llA 02/26/91 11.6 76 1400 Lab duplicate 
T-llA 05/30/91 17.0 62 1300 

Lab duplicate 

T-llA 06/28/91 17.5 76 1200 

T-llB 02/26/90 11.0 W llOO 
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TABLE 3-3 

SUMMARY OF GROUND WATER QUALITY 
(Field Parameters) 

Specific 
WeU Date Temperature Conductance 

Numbo" Samoled (degrees C) pH (ai251C^ 

T-llB 05/22/90 16.5 6.6 1600 
T-llB 08/30/90 19.4 7.1 1500 
T-llB 11/27/90 18.0 6.9 1500 
T-llB 02/26/91 9.5 7.1 1600 
T-llB 05/30/91 16.0 6.8 1500 
T-llB 08/28/91 18.0 7.0 2000 

T-llC 02/26«0 12.5 6.8 1100 
T-llC 05/22/90 17.8 6J 2000 
T-llC 08/30/90 20.5 6J 1900 
T-llC 11/27/90 18.0 6.8 1900 
T-llC 02/26/91 12.4 7J0 2000 
T-llC 05/30/91 17.0 6.8 2000 
T-llC 08/28/91 19.5 71 2000 

T-12 11/28/90 11.0 65 2300 
T-12 02/27/90 10.1 6.4 2200 
T.12 05/24/90 14.7 6.4 2400 
T-12 11/28/90 13.0 6.7 2500 
T-12 02A18/91 10.0 65 2400 
T-12 08AZ8/91 21.5 7.1 2300 

T-13A 02/28/90 11.0 6.1 5500 
T.13A 05/23/90 13.0 6.0 6900 
T-13A 08/28/90 21.5 55 5200 
T-13A 11/28/90 13.2 55 5200 
T-13A 02/27/91 11.2 6.1 3600 
T-13A 05/29/91 16.5 55 5400 
T.13A 08A28/91 20.5 6.1 4400 

T-13B 02/28/90 10.0 55 8000 
T-13B 05/23/90 13.0 6.0 12000 
T-13B 08/28/90 216 6.1 12000 
T-13B 11/28/90 13.8 6.1 12000 
T-13B 02/27/91 117 61 11000 
T-13B 05/29/91 181 6.1 10000 
T-13B 08/28/91 20.0 61 12000 

T-14 02/28/90 110 6.7 2500 
T-14 05/23/90 13.0 65 2800 
T.14 08/30/90 18.0 65 2600 
T-14 11/27/90 181 6.7 2600 
T-H ••rV-f/ZJl 10.0 Z7W 

Comments: 
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TABLE 3-3 

SUMMARY OF GROUND WATER QUALITY 
(Field Parameters) 

WeU 
Number 

Date 
Samuled 

Temperature 
(deareesO PH 

Specific 
Conductance 

/at2510 Comments; 

T-M 05/28/91 21.9 6.7 2600 
T-14 08/28/91 16.0 12 2000 

T.15 02/28/90 10.0 6.7 1000 
T-15 05/23/90 8.0 6.8 1500 
T-15 08/29/90 11.0 12 1300 
T-15 11/28/90 12.7 6.8 1200 
T-15 02/27/91 9.7 15 1300 
T-15 05/28/91 14.2 13 1200 
T-15 08/28/91 17.5 12 1200 
T-15 08/28/91 16.5 12 1200 Replicate 

T-16 11/28/90 11.0 6.7 3400 
T-16 02/27/90 12.0 63 3400 
T-16 05/24/90 15.0 62 3500 
T-16 08/29/90 21.0 6.6 3400 
T-16 11/28/90 12.0 6.4 3700 
T-16 02/28/91 10.2 6.7 3600 
T-16 02/28/91 11.0 63 3700 Rralicate 
T-16 05/29/91 16.0 6.6 3500 
T-16 08/28/91 17.1 63 3500 
T-16 08/28/91 16.7 63 3700 Replicate 

T-17 05/30/91 17J 12 1100 
T-17 05/30/91 NA 12 1000 Replicate 
T-17 08/28/91 18.5 13 2200 

T-18 05/28/91 16.5 7.1 930 
T-18 08«8/91 18.8 12 1000 

T-19A 05/29/91 NA 8.4 1300 
T-19A 08/28/91 NA NA NA 

T-19B 05/29/91 15.8 63 1500 
T-19B 08/27/91 16.0 12 1600 

T-19C 05/29/91 15.8 6.7 2600 
T-19C 08/27/91 15.0 63 3300 

T-20 05/29/91 112 6.7 2500 
T-20 08/28/91 16.4 6.7 3700 

T-21 05/29/91 17.0 63 3700 
T-21 1?.0 $.7 3100 
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TABLE 3-3 

SUMMARY OF GROUND WATER QUALITY 
(Field Parameters) 

Specific 
WeU Dale Temperature CoQductance 

Number Sampled fdeereesC) pH rat2510 Comments: 

P-IA (32mm 9.5 6.4 2800 
P-IA 11/28/90 12.0 6.8 3200 
P-IA 08/28/91 17.0 7.0 6200 

P-IB 02/28/90 12.0 72 360 
P-IB 11/28/90 11.5 7.5 550 
P-IB 08/28/91 16.0 7.8 600 

P-2 (32mm 12.0 6.8 1100 
P-2 11/28/90 12.5 7.0 1400 
P-2 08/28/91 15.0 7.1 1300 

W-I 09/05/86 21.2 5.9 1000 
W-l 11/21/86 11.7 6.0 1400 
W-1 11/21/86 6.0 1500 Duplicate 
W-l 11/21/86 6.0 1400 Triplicate 
W-l 11/21/86 6.0 1400 Quadruplicate 
W-l 02/18/87 6.6 6.1 1900 
W-l 02/18/87 6.1 1900 Duplicate 
W-l 02/18/87 62 1900 Tr^licate 
W-l 02/18/87 62 1900 Quadruplicate 
W-l 05/27/87 18.6 6J 1500 
W-l 05/27/87 62 1600 Duplicate 
W-l 05/27/87 62 1500 Triplicate 
W-l 05/27/87 62 1500 Quadruplicate 
w-l 09/14/87 21.3 55 1100 
w-l 09/14/87 55 1100 Duplicate 
w-l 09/14/87 55 1100 Tr^licate 
w-l 09/14/87 5.9 1100 Quadruplicate 
w-l 02/17/88 7.0 62 2500 
w-l 05/25/88 13.5 6.1 1600 
w-l 08AM/88 21.0 52 1200 
w-l 11AZ2/88 15.0 52 1100 
w-l 03/02/89 9.5 52 1100 
w-l 05/23/89 14.0 52 2000 
w-l 08/17/89 Dry 
w-l 11/28/89 Dry 
w-l 02/27/90 12.0 5.4 1800 
w-l 05/23/90 13.0 6.4 2900 
w-l 08/28/90 23.0 6.8 1400 
w-l 11/28/90 11.0 62 1600 
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TABLE 3-3 

SUMMARY OF GROUND WATER QUALITY 
(Field Parameters) 

Specific 
WcU Date Temperature Conductance 

Number Sampled fdeereesG) pH fat2510 Comments; 

W-1 02/27/91 4.9 6.7 1200 
W-1 02/27/91 9.0 6.8 1800 Lab duplicate 
W-1 05/29/91 17.5 6.6 1200 
W-1 08/26/91 21.0 6.1 1200 
W-1 08A26/9I 20.5 6.2 1200 Rq>]icale 

W-ID 09/05/86 19.0 63 1700 
W-ID II/2I/86 li9 6.6 1700 
W-lD II/2I/86 6.7 1700 Duplicate 
W-lD 11/21/86 6.7 1700 Ti^licate 
W-lD 11/21/86 6.7 1700 Quadruplicate 
W-ID 02/18/87 9.1 6.8 1700 
W-ID 02/18/87 6.8 1800 Duplicate 
W-ID 02/18/87 6.8 1800 Ti^licate 
W-ID 02/18/87 63 1800 QtiLliuplicate 
W-ID 05/27/87 15.8 6.9 1700 
W-ID 05/27/87 6.9 1700 Duplicate 
W-ID 05/27/87 63 1700 Triplicate 
W-ID 05/27/87 6.9 1700 Quadniplicate 
W-ID 09/14/87 15.4 6.9 1800 

Quadniplicate 

W-ID 09/14/87 7.0 1800 Duplicate 
W-ID 09/14/87 7.0 1800 Ti^licate 
W-ID 09/14/87 7.0 1800 Quadruplicate 
W-ID 02/17/88 11.2 63 1200 

Quadruplicate 

W-ID 05/25/88 15.8 6.7 1800 
W-ID 08/24/88 163 6.7 1900 
W-ID 11/22/88 133 5.6 2100 
W-ID 03/01/89 8.0 6.8 1800 
W-ID 05/23/89 16L0 6.6 2100 
W-ID 08/17/89 15.0 63 2200 
W-ID 11/28/89 12.6 63 2300 
W-ID 11/28/89 12.6 63 2300 Replicate 
W-ID 02«7/90 14.0 6.2 2200 

Replicate 

W-ID 05/23/90 133 6.4 2500 
W-ID 08/28/90 20.0 63 2000 
W-ID 11/28/90 12.2 6.6 2100 
W-ID 02^7/91 lai 7.0 2600 
W-ID 05/29/91 18.0 63 2100 
W-ID 08/27/91 17.9 7.0 1800 

W-2 09/05/86 27.9 62 1900 
W.2 09/05/86 26.8 62 2000 Rqdieate 
W-2 11/21/86 13.6 53 2000 

Rqdieate 

W-2 11/21/86 (5.9 2000 Duolicate 
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TABLE 3-3 

SUMMARY OF GROUND WATER QUALITY 
(Field Parameters) 

Specific 
Wdl Dare Temperature CoDductance 

Number Samoled /deereesC) pH fat2510 Comments: 

W-2 11/21/86 6.0 2000 Ti^licate 
W-2 11/21/86 6.0 2000 Quadruplicate 
W-2 02/18/87 9.5 6.0 1900 
Wr2 02/18/87 6.1 2000 Duplicate 
W-2 02/18/87 6.1 2000 Tr^licate 
W-2 02/18/87 6.1 2000 Quadruplicate 
W-2 05/27/87 18.4 6.2 1900 
W-2 05/27/87 6.2 1900 Duplicate 
W-2 05/27/87 62 1900 Tr^Ucate 
W-2 05/27/87 62 1900 Quadruplicate 
W-2 09/14/87 20.3 6.5 2000 
W-2 09/14/87 6J 2000 Duplicate 
W-2 09/14/87 6J 2100 Triplicate 
W-2 09/14/87 6J 2000 Quadruplicate 
W-2 02/17/88 9.0 62 2100 
W-2 05/26/88 13.9 62 1900 
W-2 08/24/88 20.0 6.4 2100 
W-2 11/22/88 15.0 5J 2300 
W-2 03/01/89 7.0 6.6 1800 
W-2 05/23/89 14.2 6.4 2200 
W-2 08/17/89 19.0 62 2200 
W-2 11/27/89 112 62 2000 
W-2 02/26/90 10.0 62 1700 
W-2 05/22/90 14.2 62 2000 
W-2 08/29/90 21.5 62 1700 
W-2 11/27/90 15.0 62 1900 
W-2 02/26/91 7.6 62 1900 
W-2 05/29/91 14.0 62 1900 
W-2 08/27/91 19.5 6.4 1900 

W-2D 09/05/86 22.0 6.4 2300 
W-2D 11/21/86 13.2 6.4 2200 
W-2D 11/21/86 6.4 2300 Duplicate 
W-2D 11/21/86 62 2300 Triplicate 
W-2D 11/21/86 6.4 2300 Quadruplicate 
W-2D 02/18/87 12.0 6.6 2100 

Quadruplicate 

W-2D 02/18/87 6.6 2200 Duplicate 
W-2D 02/18/87 62 2200 Tr^Iicate 
W-2D 02/18/87 6.6 2200 Quadruplicate 
W-2D 05A27/87 18.0 6.6 2100 

Quadruplicate 

W-2D 05/27/87 6.6 2100 Duplicate 
W-2D 05/27/87 62 2100 Triplicate 
W-ZD W Quadruplicate 
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TABLE 3-3 

SUMMARY OF GROUND WATER QUALITY 
(Field Parameters) 

Wdl 
Number 

Date 
Samoled 

Temperature 
(deerees O pH 

Specific 
Conductance 

fat 2510 Comments: 

W-2D 09/14^7 15.7 7.1 2300 
W-2D 09/14/87 7.1 2200 Duplicate 
W-2D 09/14/87 72 2200 Triplicate 
W-2D 09/14/87 72 2200 Quadruplicate 
W-2D 02/17/88 12.5 6.6 2300 
W-2D 05/26/88 14.5 6.7 2300 
W-2D 08A24/88 16.5 6.6 2700 
W-2D 08/24/88 163 6.7 2700 Replicate 
W-2D 11/22/88 12.5 5.6 2800 

Replicate 

W-2D 03/01/89 9.0 63 2100 
W-2D 05/23/89 15.5 6.7 3100 
W-2D 05/23/89 153 6.7 3100 Replicate 
W-2D 08/17/89 16.2 63 2800 

Replicate 

W-2D 11/27/89 16.8 6.0 2800 
W-2D (DJ76I9Q 12.0 63 2300 
W-2D 05/22/90 11.0 63 2300 
W-2D 08/29/90 19.6 6.7 2100 
W-2D 11/27/90 14.5 6.6 2300 
W-2D 02^6/91 11.6 63 2200 
W-2D 05/29/91 15.2 6.7 2300 
W-2D 08«7/91 16.4 6.7 2400 

W.3 09/05/86 17.5 6.1 1500 
W-3 11/21/86 11.5 6J 1400 
W.3 11/21/86 63 1500 Duplicate 
W-3 11/21/86 63 1400 Triplicate 
W-3 11/21/86 63 1400 Quadruplicate 
W-3 02/18/87 7.0 63 1400 
W-3 02/18/87 63 1400 Duplicate 
W-3 02/18/87 6.4 1400 
W-3 02/18/87 6.4 1400 Quadruplicate 
W-3 05/28/87 17.0 6.6 1200 
W-3 0508/87 6.6 1200 Diplicate 
W-3 05/28/87 6.6 1200 Tr^licate 
W-3 0SO8/87 63 1200 Quadruplicate 
W-3 09/14/87 18.8 6.4 1400 

Quadruplicate 

W-3 09/14/87 6.4 1400 Duplicate 
W-3 09/14/87 6.4 1400 Triplicate 
W-3 09/1407 6.4 1400 Quadriplicate 
W-3 (QA7/88 80 63 1600 

Quadriplicate 

W-3 05/25/88 13.2 6.7 1300 
W-3 080408 21.0 63 1500 
W-3 110208 14.2 5.6 1400 
W-3 W/D209 7.0 $.9 m 
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TABLE 3-3 

SUMMARY OF GROUND WATER QUALITY 
(Field Parameters) 

Specific 
WcU Date Temperature CoDductance 

Number Samoled Cdeerees O pH fat25iO Comments: 

W-3 05/23/89 14.8 6.8 1400 
W-3 08/17/89 19.5 6.4 1500 
W-3 11/28/89 11.0 6.4 1500 
W.3 02/27/90 9.0 6.8 1100 
W-3 05/23/90 14.0 6.6 1300 
W-3 0029190 20.0 6.9 1100 
W-3 12/06/90 13.4 7.0 1100 
W-3 02/26/91 7.0 1100 
W-3 05/30/91 15.0 6.8 1200 
W-3 08/26/91 20.2 6.9 1300 

W-3D 09/05/86 16.9 63 2600 
W-3D 11/21/86 12.3 6.4 2700 
W-3D 11/21/86 6.4 2700 Duplicate 
W-3D 11/21/86 6.4 2700 Triplicate 
W-3D 11/21/86 6.4 2700 Quadruplicate 
W-3D 02/18/87 11.5 6.4 2400 

Quadruplicate 

W-3D 02/18/87 6.4 2500 Duplicate 
W-3D 02/18/87 6.4 2500 Tr^licate 
W-3D 02/18/87 6.4 2500 Quadruplicate 
W-3D 05/28/87 18.6 6.6 2600 
W-3D 05/28/87 6.6 2700 Duplicate 
W-3D 05/28/87 6.6 2700 Triplicate 
W-3D 05/28/87 6.6 2700 Quadruplicate 
W-3D 05/28/87 18.2 6.6 2700 Replicate 
W-3D 05/28/87 6.6 2700 RqplicaiB duplicate 
W-3D 05/28/87 6.6 2700 Replicate triplicate 
W-3D 05/28/87 6/> 2700 Replicate quadruplicat 
W-3D 09/14/87 16.8 63 3000 
W-3D 09/14/87 63 3000 Duplicate 
W-3D 09/14/87 63 3000 Triplicate 
W-3D 09/14/87 63 3000 Quadruplicate 
W-3D 02/17/88 13.0 63 2900 

Quadruplicate 

W-3D 05/25/88 15.1 63 3000 
W-3D 05/25/88 15.2 63 3000 Replicate 
W-3D 08/24/88 17.0 63 2800 

Replicate 

W-3D 11/22/88 14.2 53 2600 
W-3D 11/22/88 14.2 5.4 2600 Replicate 
W-BD 03/01/89 12J 6.7 2000 
W.3D 05/23/89 16.2 6.7 2800 
W-3D 08/17/89 16.5 63 2700 
W-3D 11/28/89 11.2 63 2600 
W.3D 02/27/90 13.1 63 2600 
W.3D 1?,? « 2800 
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TABLE 3-3 

SUMMARY OF GROUND WATER QUALITY 
(Field Parameters) 

Specific 
WcU Date Temperature Conductaoce 

Number Samoled (deerees C) pH (iit25lC) Comments: 

W-3D 08/29/90 19.2 6.7 2600 
W-3D 12A)6/90 14.0 6.7 2800 
W-3D 02/27/91 10.5 6.8 2900 
W-3D 05/30/91 15.5 6.7 3100 
W-3D 08/27/91 NA 6.8 3400 

W-4 09/05/86 15.9 5.8 2400 
W-4 11/21/86 12.8 6.4 2400 

11/21/86 6.4 2500 Duplicate 
W-4 11/21/86 6.4 2400 Triplicate 
W.4 11/21/86 6.4 2400 Quadruplicate 
W.4 11/21/86 13.1 7.0 1400 ^plicate 
W-4 11/21/86 7.0 1400 Replicate duplicate 
W-4 11/21/86 7.0 1400 Replicate tr^licate 
W-4 11/21/86 7.0 1400 Replicate quadruplicat 
W-4 02/18/87 9.0 5.8 2400 
W-4 02/18/87 55 2400 Duplicate 
W-4 02/18/87 55 2300 Tf^licate 
W-4 02/18/87 55 2400 Quadruplicate 
W-4 05/28/87 17.8 55 2100 
W^ 05/28/87 55 2100 Duplicate 
W-4 05/28/87 55 2100 Tr^licate 
W-4 05/28/87 55 2100 Quadruplicate 
W-4 09/15/87 18.1 55 2100 
W-4 09/15/87 55 2100 Duplicate 
W-4 09/15/87 55 2100 Tr^licate 
W-4 09/15/87 55 2100 Quadruplicate 
W-4 02/17/88 8.0 5.7 2100 
W-4 05/25/88 11.5 5.7 2500 
W-4 08/25/88 18.0 6.1 2300 
W-4 11/22/88 13.2 65 1800 
W-4 03/02/89 10.0 6.6 1400 
W-4 05/23/89 14.5 65 2100 
W-4 08/17/89 17.2 6.1 1600 
W-4 11/28/89 12.0 5.7 1600 
W-4 02/27/90 8.0 65 1400 
W.4 05/23/90 10.0 55 1900 
W^ 08/29/90 19.0 6.4 1800 
W-4 12/06/90 13.1 6.4 1700 
W-4 02/26/91 7.9 65 2000 
W-4 05/31/91 9.0 65 1900 
W-4 08/2«/9l 19.1 6.4 2im 
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TABLE 3-3 

SUMMARY OF GROUND WATER QUALITY 
(Field Parameters) 

Specific 
WeU Date Temperature Conductance 

Number Samoled (deereesO pH fat25ICl Comments; 

W-4D 09/05/86 15.1 6.9 1500 
W-4D 11/21/86 10.9 6.2 2400 
W-4D 11/21/86 6.2 2400 Duplicate 
W-4D 11/21/86 62 2400 Triplicate 
W-4D 11/21/86 62 2400 Quadruplicate 
W-4D 02/18/87 13.0 6.8 1400 
W-4D 02/18/87 63 1400 Duplicate 
W-4D 02/18/87 63 1400 Tr^licate 

02/18/87 63 1500 Quadruplicate 
W-4D 02/18/87 1Z5 63 1400 Replicate 
W^D 02/18/87 63 1500 Replicate duplicate 
W.4D 02/18/87 63 1500 Replicate triplicate 
W-»D 02/18/87 63 1500 Replicate quadruplicat 
W-4D 05/28/87 18.5 6.7 1400 
W-4D 05/28/87 6.7 1400 Duplicate 
W-4D 05/28/87 6.7 1400 Tr^licate 
W^D 05/28/87 6.7 1400 Quadruplicate 
W-4D 09/15/87 15J 6.9 2000 
W-4D 09/15/87 65 1900 Duplicate 
W-4D 09/15/87 65 2000 Triplicate 
W^D 09/15/87 65 1900 Quadruplicate 
W-4D 09/15/87 16.0 63 1900 ]^licate 
W^D 09/15/87 63 1900 Replicate duplicate 
W-4D 09/15/87 6.8 1900 Radicate triplicate 
W-4D 09/15/87 63 1900 Replicate quadruplicat 
W-4D 02/17/88 10.0 6.8 2000 

Replicate quadruplicat 

W^D 05/25/88 12.2 63 2500 
W^D 08/25/88 16.0 62 2000 
W-4D 11/22/88 13.0 63 2000 
W-4D 03/02«9 83 6.9 1300 
W.4D 05/23/89 16.8 7.0 2000 
W-4D 08/17/89 18.0 6.4 1900 
W-4D 11/28/89 12.0 63 1700 
W-4D 11/28/89 11.8 6.4 1800 Replicate 
W-4D 02AZ7/90 10.1 63 1600 

Replicate 

W^D 05/23/90 113 63 1900 
W-4D 08/29/90 18.0 7.0 1700 
W^D 08/29/90 18.2 7.0 1700 Replicate 
W^D 12^6/90 13.0 75 1800 

Replicate 

W.4D 02/26/91 133 72 1700 
W-4D 05/31/91 15.0 73 1100 
W-4P 1500 
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TABLE 3-3 

SUMMARY OF GROUND WATER QUALITY 
(Field Parameters) 

Specific 
WeU Date Temperature Conductance 

Number Sampled CdeereesO pH (at2510 Comments: 

W-5 09/05/86 19.5 6.8 2100 
W-5 11/21/86 17.6 6.4 2300 
W-5 11/21/86 6.5 2300 Duplicate 
W-5 11/21/86 6J 2300 Tiiplicate 
W-5 11/21/86 6.5 2300 Quadruplicate 
W-5 02/18/87 13.0 6J 2100 
W-5 02/18/87 6.5 2100 ' Duplicate 
W-5 02/18/87 6.5 2100 Triplicate 
W-5 02/18/87 6J 2100 Quadruplicate 
W-5 05/27/87 18.6 6.8 2100 
W-5 05/27/87 6.8 2100 Duplicate 
W-5 05/27/87 6.8 2100 Triplicate 
W-5 05/27/87 6.8 2100 Quadruplicate 
W-5 09/15/87 15.5 6.8 2300 
W-5 09/15/87 65 2200 Duplicate 
W-5 09/15/87 65 2200 Triplicate 
W-5 09/15/87 65 2200 Quadruplicate 
W-5 02/18/88 10.0 6.8 2200 

Quadruplicate 

W-5 05/25/88 11.5 65 2700 
W-5 08A24/88 15.5 6.6 2600 
W-5 11/23/88 15.0 65 2300 
W-5 11/23/88 15.0 65 2300 Replicate 
W-5 03/02/89 11.0 65 1500 

Replicate 

W-5 05/24/89 14.0 65 2200 
W-5 08/18/89 16.2 7.0 2100 
W-5 11/27/89 17.2 65 2000 
W-5 02/28/90 13.0 6.4 2000 
W-5 05/23/90 12.0 6.7 2300 
W-5 08/28/90 19.5 65 2200 
W-5 11/26/90 115 65 2500 
W.5 02/25/91 11.6 75 2100 
W-5 05/28/91 14.1 65 2200 
W-5 08/26/91 15.8 7.0 2300 

W-5D 09/05/86 18.1 65 1800 
W-5D 11/21/86 13.4 65 1700 
W.5D 11/21/86 65 1700 Duplicate 
W-5D 11/21/86 65 1700 Triplicate 
W-5D 11/21/86 65 1700 Quadruplicate 
W-5D 02/18/87 13.0 65 1700 

Quadruplicate 

W-5D 02/18/87 65 1700 
W-5D 02/18/87 65 1800 Tr^licate 
W-5D 02/18/87 65 1700 Quadruplicate 
W-5D 05/27/87 20.1 1700 

Quadruplicate 

14 of 21 



TABLE 3-3 

SUMMARY OF GROUND WATER QUALITY 
(Field Parameters) 

Specific 
WeU Date Temperature CoDductance 

Number Samoled Cdeerees O pH fat2510 Comments: 

W-5D 05/27/87 6.9 1600 Duplicate 
W-5D 05/27/87 65 1700 Triplicate 
W-5D ommi 65 1700 Quadruplicate 
W-5D 09/15/87 14.0 7.0 1800 
W-5D 09/15/87 7.0 1800 Duplicate 
W-5D 09/15/87 7.0 1800 Triplicate 
W-5D 09/15/87 7.0 1800 QuLliuplicate 
W-5D 02/18/88 10.0 7.0 1800 
W-5D 05/25/88 19.5 7.5 1700 
W-5D 08A24/88 16.2 71 1800 
W-5D 11/23/88 14.0 6.6 1800 
W-5D 03/02/89 8.5 7.1 900 
W-5D 05C4/89 15.2 71 1700 
W-5D 08/18/89 16.0 7.1 1700 
W-5D 11/27/89 16.0 6.6 1700 
W-5D 02A28/90 14.0 6.7 1500 
W-5D 05/23/90 10.5 65 1800 
W-5D 08/28/90 18.0 7.1 1700 
W-5D 11/26/90 12.0 65 1900 
W-5D 0205/91 11.7 7.4 1700 
W-5D 0508/91 16.0 7.4 1700 
W-5D 0806/91 16J 7.4 1800 

W-6 09/05/86 21.5 66 1300 
1101/86 13.7 66 1200 

W-6 1101/86 66 1300 Duplicate 
W-6 1101/86 66 1200 Triplicate 
W-6 1101/86 66 1200 Quadruplicate 
W-6 02/18/87 5.8 66 1500 
W-6 02/18«7 66 1500 Duplicate 
W-6 02/18/87 66 1500 Tr^licate 
W-6 02/18/87 66 1500 Quadruplicate 
W-6 Q508/87 17.8 65 1200 
W.6 0508/87 65 1200 Duplicate 
W.6 0508/87 65 1200 Triplicate 
W.6 05/28/87 65 1200 Quadruplicate 
W.6 09/15/87 20.0 65 1100 

Quadruplicate 

W.6 09/15/87 6.9 1100 Duplicate 
W.6 09/15/87 65 1100 Triplimti'. 
W.6 09/15/87 65 1100 Quadruplicate 
W.6 02/18/88 6.0 7.1 1600 

Quadruplicate 

W.6 05OS/88 110 71 1700 
W-6 0804/88 21.5 71 1300 

110?/8? 13.5 $6 1300 
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TABLE 3-3 

SUMMARY OF GROUND WATER QUALITY 
(Field Parameters) 

Specific 
WcU Date Temperature Conductance 

Number Samoled (deereesO pH (at2510 Comments: 

03/02/89 9.5 72 1200 
W-6 05/24/89 11.5 7.0 1900 
W-6 08/17/89 17.8 6.9 1300 
W-6 11/27/89 18.0 6.0 1300 
W-6 02/28/90 5.0 6.8 1800 
W-6 05/23/90 10.9 6.6 1700 
W-6 08/28/90 18.8 7.1 1400 
W-6 11/26/90 15.0 7.0 1200 
W-6 02/25/91 11.5 7.5 1400 
W-6 05/28/91 13.5 7.1 2400 
W-6 08/26/91 20.0 72 1500 

W-7 02/18/88 8.0 6.7 1200 
W-7 02/18/88 8.0 6.7 1200 Replicate 
W-7 05/25/88 15.0 6.7 1400 
W-7 08/24/88 19.0 6.7 1200 
W-7 11/23/88 14.0 6.6 1500 
W-7 03/02/89 9.0 62 1000 
W-7 05/24/89 120 62 1900 
W-7 08/18/89 19.5 6.6 1600 
W-7 11/27/89 16.5 62 1600 
W-7 02^8/90 9.0 62 1300 
W-7 05/23/90 11.0 6.6 1500 
W-7 08/28/90 19.0 62 1400 
W-7 11/26/90 16.0 62 1500 
W-7 02/25/91 8.5 65 1300 
W-7 05/28/91 13.8 62 1300 
W-7 08/26/91 18.7 65 1300 
W-7 08/26/91 18.5 6.9 1300 Replicate 

W-8 02/17/88 8.0 6.7 1300 
W-8 05/26/88 125 6.6 1600 
W-8 05/26/88 125 6.6 1600 Replicate 
W-8 08/25/88 15.0 6.4 1500 
W-8 11/22/88 14.0 6.4 1500 
W-8 03/01/89 125 6.6 1300 
W-8 05/23/89 14.0 6.4 1600 
W-8 08/18/89 15.8 62 1600 
W-8 08/18/89 15.6 62 1600 Replicate 
W-8 11/28/89 11.0 62 1700 

Replicate 

W-8 02/27/90 9.2 6.6 1500 
W-8 05/22/90 11.5 62 1700 
W-8 08/29/90 19.0 62 1500 
W-8 11/28/90 123 W 1700 
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TABLE 3-3 

SUMMARY OF GROUND WATER QUALITY 
(Field Parameters) 

Specific 
Wdl Date Temperaoue Conductance 

Number Samoled (degrees O pH (at 25m Comments: 

W-8 02/27/91 8.5 6.8 1800 
W.8 05/29/91 18.0 6.7 1500 

W-9 02/17/88 6.8 6.8 2200 
W-9 05/26/88 13.2 6.7 2100 
W-9 08/24/88 19.5 6.8 2000 
W-9 11/22/88 14.0 6.6 1300 
W-9 03/01/89 11.0 6.8 1700 
W-9 03/01/89 11.0 6.8 1700 Replicate 
W-9 05/23/89 14.5 6.5 2000 

Replicate 

W-9 08/17/89 15.2 6.5 2200 
W-9 11/28/89 11.2 6.4 2100 
W-9 02A27/90 10.0 5.8 1900 
W-9 05/23/90 11.8 65 2800 
W-9 (msm 21.5 6.7 3100 
W-9 11/27/90 16.2 6.7 3000 
W-9 02/25/91 4J 13 2600 
W-9 05/29/91 16.8 6JS 2900 
W-9 08/26/91 202 63 2500 

W-10 02/17/88 8.0 63 1800 
W-10 05/25/88 15.5 63 2400 
W-10 08A25/88 17.0 63 1500 
W-IO 08/25/88 17.0 63 1500 Replicate 
W-10 11/22/88 15.0 6.7 1300 

Replicate 

W-10 03A)2/89 7.0 6.7 1300 
W-10 05/23/89 13J 6.6 2100 
W-10 . 08/17/89 19.0 63 1600 
W-10 11/28/89 13.8 6.4 1400 
W-10 02/27/90 10.0 6.7 1500 
W-10 05/23/90 9.0 6.4 2700 
W-10 08/29/90 22.0 63 1900 
w-10 12A)6/90 14.5 63 1100 
w-10 02/26/91 8.2 63 2700 
w-10 05/30/91 13.5 63 2500 
w-10 08/26/91 17.8 63 2100 

W-11 02/18/88 8.0 43 2500 
W-11 05/25/88 16.3 4.4 1900 
w-11 08/24/88 17.0 42 2400 
w-11 11/22/88 14.0 4.0 1800 
w-11 03/02/89 10.0 4.0 1300 
w-11 05/23/89 14.5 4.1 2000 
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TABLE 3-3 

SUMMARY OF GROUND WATER QUALITY 
(Field Parameters) 

Specific 
WeU Date Temperature Conductance 

Number Samoled fdeereesO pH (at25iC^ Comments; 

W-II 05/23/89 14.0 4.1 2000 Replicate 
W-11 08/18/89 17.9 4.2 1500 
W-11 11/28/89 12.3 3.7 1800 
W-II 02/27/90 11.0 3.9 2100 
W-II 05/24/90 14.5 4.4 1900 
W-11 08/29/90 21.5 4J 1900 
W-11 12A)6/90 14.3 3.9 1400 
W-11 02/27/91 7.8 43 1600 
W-11 05/30/91 14.7 4.7 2000 
W-11 08/26/91 17.7 4.6 2100 

W-12 02/18/88 13.0 63 1400 
W-12 02/18/88 13.0 62 1400 Replicate 
W-12 05/25/88 11J 62 1600 
W-12 08/24/88 17.8 6.4 1400 
W-12 11/23/88 15J 63 1400 
W-12 03/02/89 8.0 63 1200 
W-12 05/24/89 12J 62 1500 
W-12 08^7/89 17.2 62 ISOO 
W-12 11/27/89 18.0 5J6 1700 
W-12 02/28M) 11.5 6.6 1800 
W-12 05/23/90 10.2 63 2300 
W-12 08/28/90 19.0 63 2300 
W-12 11/26/90 18.0 6.1 2800 
W-12 02AZ5/91 11.0 6.4 2800 
W-12 05/28/91 16.5 62 2700 
W-12 08/26/91 19J 63 3000 

W-13 02/18/88 12.0 6.7 2500 
W-13 05/25/88 13.5 6.6 2600 
W-13 08/24/88 15J 6.7 2500 
W-13 11/23/88 13.0 63 2600 
W-13 03/02«9 12.0 6.8 1700 
W-13 03/02/89 12.0 65 1700 Replicate 
W-13 05/24/89 15.0 6.7 2600 
W-13 08/18/89 17.0 73 2400 
W-13 11/27/89 16.2 6.4 2400 
W-13 02/28/90 13.0 6.7 2200 
W-13 05/23/90 12i> 63 2500 
W-13 05/23/90 11.0 6.7 2800 Rqilicate 
W-13 08/28/90 19.0 63 2300 

Rqilicate 

W-13 08/28/90 19.0 63 2300 Rqilicate 
W-13 11/26/90 17.0 6.7 2400 
W-l? 11/26/90 17.0 ^,7 2500 Reolicate 
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TABLE 3-3 

SUMMARY OF GROUND WATER QUALITY 
(Field Parameters) 

Specific 
WeU Date Temperature (Conductance 

Number Samoled (dcjncesC) pH (at 2510 Comments: 

W-13 02/25/91 119 7.0 2200 
W-13 02/25/91 8.0 6.9 2100 Replicate 
W-13 02A25/91 14.5 7.0 2000 Lab duplicate 
W-13 05/28/91 15.0 7.0 2500 
W-13 05/28/91 15.0 6.9 2500 Replicate 
W-13 08/26/91 15.2 6.9 2600 

W-14 02/18/88 10.0 6.6 1400 
W-14 05/25/88 15.7 6.9 1300 
W-14 08/24/88 17.2 6.7 1200 
W-14 11/23/88 15.0 6.6 1200 
W-14 03/02/89 11.0 7.0 1100 
W-14 05/24/89 13.0 65 2100 
W-14 08/17/89 17.0 65 1800 
W-14 08/17/89 15.5 6.7 1800 Replicate 
W-14 11/27/89 18.0 6.5 1400 
W-14 02«8/90 9.8 65 1200 
W-14 02«8/90 9.8 6.9 1200 R^licate 
W-14 05/23/90 13.0 6.6 2600 
W-14 08/28/90 19.2 6.6 3900 
W-14 nn&m 17.2 65 4700 
W-14 (0/25191 11.5 6.6 4100 
W-14 05/28/91 13.8 6.7 2800 
W-14 08/26/91 15.4 6.8 2900 

K-14 (west) 09/05/86 16.0 72 1000 
K-14 (west) 11/21/86 11.3 7.0 10000 (1) 
K-14 (west) 11/21/86 7.0 10000 (1) Duplicate 
K-14 (west) 11/21/86 7.0 10000 (1) Tr^licate 
K-14 (west) 11/21/86 7.0 10000 (1) (Quadruplicate 
K-14 (west) 02/18/87 10.8 6.8 1000 
K-14 (west) 02/18/87 6.8 1000 Duplicate 
K-14 (west) 02/18/87 6.9 1000 Ti^licate 
K-14 (west) 02/18/87 6.9 1000 (Quadruplicate 
K-14 (west) 05/27/87 18.3 73 1000 
K-14 (west) 05/27/87 73 1000 Duplicate 
K-14 (west) 05/27/87 73 1000 Ti^licate 
K-14 (west) 05/27/87 73 1000 QuLliuplicate 
K-14 (west) 08/24/88 17.7 6.6 910 

K-IS (east) 09/05/86 15.5 73 1100 
K-15 (east) 11/21/86 10.4 6.9 11000 (1) 
K-IS (east) 11/21/86 6.9 11000 (1) Duplicate 
K-15 (east) 11/21/86 6,? 11000 (1) TripHmtft 

19 of 21 



TABLE 3-3 

SUMMARY OF GROUND WATER QUALriT 
(Field Parameters) 

Specific 
WeU Date Temperature Conductance 

Number Samnled (deerees C) pH (ai251Cl Conunents; 

K-15 (east) 11/21/86 7.0 11000 (1) Quadruplicate 
K-15 (east) 02/18/87 11.5 6.8 1100 
K-15 (east) 02/18/87 6.9 1100 Duplicate 
K-IS (east) 02/18/87 6.9 1100 Tr^licate 
K-15 (east) 02/18/87 6.9 1100 (Quadruplicate 
K-15 (east) 05/27/87 14.8 7.0 1100 

(Quadruplicate 

K-15 (east) 05/27/87 7.0 1100 Duplicate 
K-15 (east) 05/27/87 7.0 1100 Triplicate 
K-15 (east) 05/27/87 7.0 1100 (QuLlruplicate 

K-61 (north) 08/24/88 24.0 63 1000 

AD-1 06A)4/90 15.0 12 1100 
AD-1 08/28/90 23.0 113 3200 (2) 
AD-1 11/26/90 12.0 63 1900 
AD-1 02/25/91 10.5 7.0 1600 
AD-1 02/25/91 10.2 7.1 1600 Lab duplicate 
AD-1 05/28/91 18.0 6.8 1600 

Lab duplicate 

AD-1 08/29/91 19.2 6.7 1700 

AD-2 06fl)4/90 13.5 8.0 690 
AD-2 08/28/90 23.0 7.1 940 
AD-2 08AZ8/90 23.0 7.1 990 Replicate 
AD-2 11/26/90 IIJ 6.8 960 

Replicate 

AD-2 02/25/91 9.0 12 900 
AD-2 05/28/91 16.9 12 870 
AD-2 08/29/91 20.0 7.1 900 

AD-3 06A)4/90 15.2 8.9 590 
AD-3 08/28/90 23.5 9.1 770 
AD-3 11/26/90 11.5 93 670 
AD-3 02/25/91 10.0 10.4 800 
AD.3 05/28/91 17.7 10.8 500 
AD-3 08/29/91 19.0 105 690 

AD-4 06A)4/90 15.5 11.6 1500 
AD-4 08/28/90 23.2 7.1 1500 (2) 
AIM ll/26»0 IIJ 11.7 3500 
AD^ ll/26«0 11.5 11.6 3500 R^cate 
ATM 02/25/91 8.5 123 3400 

R^cate 

ATM 02/25/91 8.5 12.4 3300 Rqtlicate 
AD-4 05/28/91 17.0 12.6 3700 

Rqtlicate 

AD^ 05/28/91 17.0 12.6 4100 R^cate 
AD-4 08/29/91 22.0 12.1 4600 

R^cate 
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TABLE 3-3 

SUMMARY OF GROUND WATER QUALITY 
(Held Parameters) 

WeU 
Number 

Date 
Samnled 

Temperature 
(deereesO pH 

Specific 
Conductance 

(al251Cl Comments: 

AD-4 08/29/91 22.2 12.2 4700 Replicate 

AD-5 06/04/90 14J) 7.8 580 
AD-5 08/28/90 23.2 83 730 
AD-5 11/26/90 11.2 7.6 830 
AD-5 02/25/91 10.9 83 730 
AD-5 05/28/91 15.5 7.8 770 
AD-5 08/29/91 18.5 7.6 790 

(1) Probable error in recording field specific conductance values for 
wells K-I4 and K-15 on 11/21/56. 

(2) Probable error in recording pH for AD-1 and AD-4 on 08/2S/90(values probably reversed). 
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TABLB3-4 

SUMMARY OP GROUND WA1BR ANALYTICAL RESULTS FOR INORGANICS (*1I i«tulu in ugA) 

Tl nmno WWEJ. <250 <3.0 90 <10 J60000 <90 <10 <10 <10 <50 IJOOOO 1300 <0.2 10 3600* <20 ISOOQO <30 <90 
T-l WWEJ <3.0 90 <10 4JQ000 <10* <10 <10 60 <9.0 150000 1600 ^.2 <10 4300 <10 7J0Q0 <0 <10 
M mn9f9o WWES <300 <10 40 ^0 493000 <10 <10 <10 10 <3.0 163000 1700 <0.3 30 4600 <10 7J000 <20 <10 
T.| unMno WWEJ <10 47S000 <10 20 <2.0 161000 1700 30 <10 70000 <M 
T-l 02/77/91 WWES <10 9J0D00 <10 10 <1.0 176000 1900 10 <10 74000 <30 
M OV77/9I WWES 10 SJ9000 <10 <10 <1.0 179000 1800 10 <10 75000 OO 
T-l 0V3MI WWES 11 966000 <10 <10 <1.0 177000 3000 <10 <10 76000 30 

T-aA ll/n/19 WWES a96 <10 <5.0 
T-2A 02/am WWES <1S0 ^0 40 <10 290000 <90 <10 <10 <10 <90 79000 300 <0.2 <10 <3000* <10 85000 <30 <50 
T-IA oa/a«9o WWES ^50 O.0 40 <10 290000 <90 <10 <10 <10 <50 78000 200 <0.3 <10 <9000* <20 54000 <30 <90 
T-U ovaa/M WWES <300 <10 90 JO 300000 <10* <10 <10 40 <9.0 74000 210 <0.3 <10 4300 <10 42000 <30 <10 
T-U oBom WWES ODO ^0 60 ^0 <10 <10 <10 150 <10 76000 ISO <0J 20 4600 <10 45000 <30 <10 
r-2A ti/nf90 WWES <3 300000 <10 160 <2.0 73000 210 <10 <10 44000 <20 
T-U 02/2A9I WWES <10 233000 <10 40 <1.0 72000 150 <10 <10 53000 <20 
T-SA ovawji WWES ^0 239000 <10 100 <1.0 71000 160 <10 <20 61000 <30 

T-3B nnm WWES <2M <3.0 40 <10 660000 <90 <10 <10 IJOOO <90 160000 1600 <0.3 <10 7600* <10 90000 <20 <90 
T-2B ovaaw) WWES 290 <10 JO 10 610000 <10* <10 <10 19000 <9.0 160000 1700 <02 <10 9600 <10 41000 <20 <10 
T-aB 0VW90 WWES <300 <10 JO <10 699000 <10 <10 <10 15000 <3.0 . 154000 1800 <0.2 30 9600 <10 44000 <20 <10 
T-aB um/99 WWES <2 999000 <10 16000 <3.0 IJ5000 1700 <10 <20 J8000 <30 
T-aB 0V36/91 WWES ^0 6IJOOO <10 16000 <1.0 155000 1800 <10 <10 J9000 <30 
T-aB 05/19/91 WWES <10 667000 ^.0 17000 <1.0 159000 1800 <10 <20 4J000 <20 

V-» T-J 02/37/90 WWES <2» <10 <300 <10 120000 <90 <10 <10 <10 <50 47000 530 <0.2 <10 <5000 <10 66000 <30 <90 
T-l 03/27/90 WWES <2S0 <10 <300 <10 110000 <50 <10 <10 30 <50 45000 520 <0.2 <10 <5000 <20 66000 <30 <90 lUfttcaiiSHmli 

O T-l 0V32/90 WWES 290 ^0 70 ^0 110000 <10* <10 <10 <10 <9.0 44000 460 <0.3 <10 <20 64000 <30 <10 
T-J 05/22W WWES <300 <10 60 <10 110000 <10» <10 <10 10 <5.0 45000 440 <0.3 <10 2200 <20 69000 <30 <10 Rcflmtt Sttfli 

i_^ T-l 0V19M WWES <300 O.0 60 ^0 117000 <10 <10 <10 <10 <3.0 46000 410 <0.2 10 2500 <20 55000 <30 <10 
cn T-I I2A0/90 WWES <10 I2J0Q0 <10 10 7.0 42000 580 <10 <10 53000 420 cn 

T-S I2«m WWES <10 I2JOOO <10 10 7.0 43000 580 <10 <20 53000 420 (UfUaliSunlf 
T-l oaa«9i WWES ^0 113000 <10 <10 J.2 47000 490 <10 <10 54000 200 
T-J OVJI^I WWES <10 lOttOO <2.0 <10 J.l 45000 430 <10 <10 53000 300 
T-J oyji/91 WWES <10 IIOOOO ^0 <10 19 4J000 440 <10 <20 53000 ISO RqUMjUvli 

T-4A 02/37/90 WWES <390 <10 JO <10 J30000 <30 <10 <10 <10 <50 94000 510 <0.3 30 <5000* <10 80000 <30 <30 
T-4A 0502/90 WWES ^DO ^0 JO <10 <10* <10 <10 <10 <9.0 97000 '420 <0.2 <10 2100 <10 63000 OO <10 
T.4A 0V2M WWES OOO <10 20 <10 J15000 <10 <10 <10 30 <3.0 97000 450 <0.2 30 2300 <20 64000 <30 <10 
T-4A ii/atoo WWES <3 390000 <10 20 ^.0 91000 440 <10 <10 61000 <30 
T-4A 020601 WWES <10 290000 <10 <10 <1.0 9JOOO 440 <10 <20 65000 <20 
T-4A 05OBOI WWES <10 JllOQO <2.0 60 <1.0 94000 420 <10 <20 67000 <20 

T-4B 0207/90 WWES <290 <10 <300 <10 180000 <30 <10 <10 100 <90 57000 1600 <0.2 <10 7100 <10 43000 <20 <50 
T-4B 0207/90 WWES ^0 ^00 <10 190000 <30 <10 <10 100 <50 61000 1600 <0.2 <10 6700 <10 43000 <20 <50 Ri|«ii«mM|h 
r-4B 050200 WWES 210 <10 90 <10 190000 <10* <10 <10 130 <9.0 56000 1700 <0.2 <10 6500 <20 37000 <20 <10 
T-4B 0SO2O0 WWES 400 O.0 90 <10 190000 <10* <10 <10 140 <9.0 55000 1700 <0.2 <10 6400 <10 36000 <20 <10 tttUaltau^ 
T-4B OBOSOO WWES ^0 TO ^0 171000 <10 <10 <10 160 <2.0 51000 1500 <0.2 30 6400 <10 31000 <30 <10 
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TABLB3-4 

SUMMARY OP GROUND WATBR ANALYTICAL RESULTS FOR INORGANICS (all icwlu io ug/l) 

Wdt* 1 r. i«.J miml rJ (innirii 1 1 Toty 1 1 . 
T-4C OVIMI WWES <10 490000 40 9600 <1.0 170000 140 <10 <10 38000 <30 

T-7A mnvto WTiEl <S» oo <200 <10 300000 <50 <10 <10 10 <50 66000 300 <0.3 60 <5000 <10 560000 <30 <50 
T-7A onvN wwu uo oo 50 ^0 160000 <10 <10 <10 50 <5.0 56000 340 4.3 30 <500 4.0 53COOO <30 <10 
T-7A OtOOM WWES <200 oo 40 40 03000 . <10 <10 <10 <10 40 38000 160 4.3 40 <500 40 394000 40 <10 
T-7A HOMO TiWES <2 79000 <10 40 4.0 36000 320 60 40 397000 <20 
T-7A iinvM WWES <3 77000 <10 30 40 36000 330 60 40 307000 <30 lUlUcMi Su(b 
T-7A mmm WWES 40 131000 <10 40 <1.0 43000 330 310 40 454000 <30 
T-7A oyjwii WWES 40 101000 7.1 170 <1-0 32000 230 130 40 395000 <20 

T.7B OVWM 7WES <aso oo <200 <10 140000 <50 <10 <10 390 <50 59000 340 4.3 <10 <5000 40 83000 40 <50 
T.7B mnuto WWES oo ooo <10 140000 <50 <10 <10 330 <50 59000 340 4.3 <10 <5000 40 63000 <30 <50 lUitotianiSo 
T-7B onvM WWES on oo 110 40 140000 <10 <10 <10 370 <5.0 58000 330 4.3 <10 3000 40 87000 <30 <10 
T-7B OSOVM Brtres <2n oo 130 40 130000 <10 <10 <10 160 4.0 54000 330 4.3 <10 3300 40 88000 <30 <10 
T-7B otncm WWES <200 oo 90 40 IS30Q0 <10 <10 <10 390 40 66000 320 4.3 <10 3700 40 84000 <20 <10 
T-7B OMOW WWES on oo 100 40 149000 <10 <10 <10 270 4.0 6SODO 320 4.3 <10 3700 40 64000 <20 <10 
T-7B ll/TVM WWES 4 139000 <10 1500 40 56000 350 <10 40 75000 <30 
T-7B 0W7/il WWES 40 149000 <10 330 <1.0 67000 350 <10 40 85000 <30 
T-7B nmm 7WES 40 146000 <10 260 <1.0 65000 360 <10 40 85000 <30 
T-7B ojmm WWES 40 162000 4.0 440 1.0 73000 310 <10 40 60000 40 
T-7B OVIMl TiWES 40 179000 4.0 380 <1.0 71000 300 <10 40 79000 <30 

T-B oiwie WWES oso oo <200 <10 370000 <50 <10 <10 6500 <50 150000 670 4.3 <10 <5000 40 43000 <30 <50 
T-B OJOVM WWES on oo 00 40 340000 <10 <10 <10 5500 4.0 150000 930 4.3 <10 600 40 50000 <20 <10 
T-i OVlWiO TiWES on oo 00 40 337000 <10 <10 <10 7200 4.0 153000 940 4.2 <10 950 40 44000 40 <10 
T-l 11/7M0 WETES 4 311000 <10 7300 4.0 143000 880 <10 40 43000 <30 
T4 ontm WWES 40 397000 <10 6000 <1.0 143000 870 <10 40 41000 <20 
T-i OJWil WWES 40 316000 4.0 5600 <1.0 139000 120 <10 40 41000 40 

T-* onww WTiES oso oo <200 <10 130000 <50 <10 <10 350 <50 50000 840 4.3 <10 <5000 40 30000 <20 <50 
T-» ovivto WWES 2E> oo 00 40 130000 <10 <10 <10 30 4.0 51000 680 4.3 <10 1300 40 47000 <30 40 
T-i onvio WWES S40 oo 60 40 130000 <10 <10 <10 30 4.0 51000 890 4.3 <10 1100 40 43000 <20 <10 
T-i OKMO WWES <2n oo TO 40 138000 <10 <10 <10 230 4.0 S6000 830 42 <10 1600 40 113000 40 40 
T-i ll/WM WWES 4 115000 <10 300 4.0 48000 800 10 40 138000 <20 
T-i ll/WM WWES 4 110000 <10 <10 40 48000 720 10 40 139000 <20 lUfliaiiSnBii 
T-i OMTAl WWES 40 136000 <10 10 <1.0 55000 760 <10 40 208000 <20 
T-i oyiwii WWES 40 130000 4.0 <10 <1.0 49000 550 <10 40 165000 <20 

T-10 tantM WWES <250 oo <300 <10 IIOOOOO <50 50 <10 39000 <50 370000 3900 4.3 90 31000 40 51000 <30 <50 
T-IO OSOMO WWES on oo 50 40 1300000 <10 50 <10 31000 4.0 360000 3200 4.3 90 17000 40 57000 <20 <10 
T-10 OtOiM WWES 550 oo 40 40 1360000 <10 40 <10 33000 4.0 375000 3900 4.3 110 31000 40 59000 <20 40 
T-IO wnvM WWES 4 1370000 <10 35000 4.0 348000 5200 110 4.0* 63000 <30 
T-10 mrnn WTTES 40 1360000 <10 36000 <1.0 357000 5600 130 4.0* 57000 <30 
T-10 0V2M1 7TWES 31 1450000 40 42000 <1.0 363000 6100 110 40 65000 30 

T-llA OVUM WWES <250 oo 00 <10 83000 <50 <10 <10 <10 <50 34000 530 4.3 <10 7400* 40 180000 40 <50 
T-llA oiavM WWES <200 oo 130 40 130000 <10 <10 <10 100 4.0 49000 850 4.3 <10 3600 40 52000 <20 40 
T-llA WWES <sn oo 110 40 113000 <10 <10 <10 640 4.0 46000 850 4.2 10 3300 40 43000 <20 40 
T-llA Ufxmo 7TWBS 4 139000 <10 1900 •4.0 56000 970 <10 40 49000 40 
T-llA mneni WWES 40 143000 <10 3600 <1.0 57000 1000 <10 40 56000 <20 
T-llA ojnoni W7TES 40 133000 40 3900 <1.0 52000 920 <10 40 56000 <20 

mm .vwa . <»» . lAl. -US <10 . idlL <10 <50 _iSL- 4.3 30 gyp* • ^9 gffW , , » ^ 



TABLE 3-4 

SUMMARY OF OROUNO WATER ANALYTICAL RESULTS PGR INOROANICS (ill ruullj in ugA) 

1 l» Min.1 1,1,1 r^iTiil r»J MI Y-J 1 

T-IIB OMMO WWES <300 oo n oo looon <10 <10 <10 70 <5.0 64000 670 <0.3 <10 5400 <10 53000 <30 <10 
TUB OVJOIM WWEJ on oo n oo ijjon <10 <10 <10 40 <3.0 64000 630 <0.2 10 3600 <20 54000 <30 <10 
TUB ii/nm WWBS o I470n <10 <10 <2.0 64000 640 10 <10 56000 <10 
T-UB OVIMI WWB3 oo i7jon <10 <10 <1.0 69000 660 10 ^0 58000 <20 
T-lIB ojmwi WWES oo noon O.0 40 10 66000 630 <10 ^0 51000 90 

T-IIC nvjBfw WWBS OJO 2.0 110 <10 »ion <50 <10 <10 <10 <50 92000 1500 <0.3 50 <5000* <10 50000 30 <50 
TIlC OVIMO WWES on OO 40 oo 24mn <10 <10 <10 to <3.0 97000 1800 <0.2 <10 3700 ^0 47000 OO <10 
T-IIC OMOIW WWES <300 oo JO oo 256000 <10 <10 <10 ISO <3.0 103000 1700 <0.2 10 5900 <20 46000 <30 <10 
T-IIC ii/n/w WWES o 2J4on <10 <10 <2.0 102000 1800 10 <10 42000 <20 
T-IIC 0»MI WWES oo 276an <10 <1.0 109000 1800 <10 <10 43000 <20 
T-IIC OJUMI WWES oo 2S8000 oo 40 <1.0 110000 1900 <10 <10 39000 <30 

T-ll ovn/w WWES OJO oo JO <10 27nn <50 <10 <10 <10 <50 BSOOO 680 <0.3 <10 <5000* <10 62000 <20 <50 
T-ll OVMffO WWES J40 oo JO oo jsnn <10 <10 <10 9M <5.0 68000 1100 <0.2 <10 4000 <10 59000 <30 <10 
T-IJ otnww WWES N/A 
T-l» ll/WM WWES o 2J70n <10 10 <2.0 93000 700 <10 <10 54000 <20 
T-12 02I1MI WWES oo 2970n <10 <10 <1.0 91000 790 <10 <10 64000 30 

T-llA mrxuK WWES OJO oo <200 40 jjoon <30 140 <10 aoooo <30 180000 16000 <0.3 560 17000 <10 63000 38000 <50 
T-IM ansno WWES 3W oo » 41 oinn <10 no <10 liOOOO 55 240000 9700 <0.2 580 19000 <10 54000 57000 <10 
T-IJA mnuK WWES <3n oo 110 26 jj2on <10 00 <10 osooo 7.3 237000 6S00 <0.3 560 16000 <10 41000 35000 <10 
T-UA ll/JMO WWES 19 4S90n <10 73000 4.4 194000 6700 540 <10 56000 21000 
T-I)A OVJS/91 WWES 21 jojon <10 73000 6.0 6SOO 360 <10 43000 39000 
T-IJA OVIMI WWES OO SJ2n O.0 lOSOOO 3.8 309000 9300 590 <10 40000 89000 

T-IIB onvM WWES OJO oo on <10 ijooon <50 so <10 19000 <50 250000 17000 <0.3 30 13000 <10 130000 30 <50 
T-IJB oMjmi WWES on oo 120 OO loomn <10 00 <10 IBOOO <50 280000 18000 <0.2 30 10000 <10 150000 40 <10 
T-IJB OMtM WWBS <3n oo 110 OO nioon <10 00 <10 33000 O.O 321000 18000 <0.2 50 IIOQO <20 139000 150 <10 
T-IJB IIAVN WWES o i440on <10 32000 O.O 291000 18000 30 <10 123000 <20 
T-IJB OMMI WWES oo i640on <10 34000 <1.0 396000 18000 30 <20* I4SOOQ 130 
T-IJB 0V2MI WWES oo isjoon 4.J 3300 <1.0 503000 19000 30 <10 147000 130 

T-M OIWW WWES OJO oo on <10 j4oon <» <10 <10 4400 <50 130000 610 <0.3 <10 <5000 <10 80000 30 <50 
T-14 OJOJIW WWES 270 oo 40 oo jsoon <10 <10 <10 oaoo <5.0 130000 610 <0.2 <10 3200 <3.0* 55000 <20 <10 
T-M owKyw WWES on oo 20 oo J940n <10 <10 <10 13000 O.O 148000 570 <0.3 <10 3100 <10 47000 60 <10 
T-14 iinr/Jo WWES o J640n <10 13000 O.0 148000 580 <10 <10 44000 <30 
T-14 mmn\ WWEJ oo 407on <10 97000 <1.0 150000 520 <10 <10 44000 <30 
T-14 OJWJI WWES oo 4200n O.0 13000 <1.0 149000 590 <10 <10 43000 <20 

T-IJ OVIMO WWES OJO oo on <10 ) I4nn n 10 <10 230 <50 60000 670 <0.3 30 <5000 <10 33000 <20 <50 
T-IJ OSOVM WWES on oo 170 Oo ijoon <10 <10 <10 1700 <5.0 56000 710 <0.3 <10 1800 <10 35000 580 <10 
T-IJ OBWM WWES <200 oo ion oo i4aon <10 <10 <10 1300 O.0 57000 530 <0.3 <10 1800 <10 32O0O <20 <10 
T-IJ il/2M0 WWES <3 MJon <10 S90 O.O 97000 690 10 <10 30000 <20 
T-IJ mxtni WWES oo I440n <10 170 <1.0 55000 550 <10 <10 32000 <30 
T-IJ mnm. WWES oo ijjon o.o 410 <1.0 54000 540 <10 <10 38000 <20 

T-l« mmno WWES <3S0 oo on <10 420000 <50 <10 <10 <10 <50 130000 1300 <0.2 <10 6600 <10 61000 <30 <50 
T-l« mnuit WWES on oo 40 oo 4600n <10 <10 <10 30 <5.0 130000 1400 <0.3 <10 5400 <10 63000 <20 <10 
T-l« oimno WWES <200 oo 40 oo 4J90n <10 <10 <10 30 O.0 150000 1300 <0.2 70 5500 <10 60000 <20 <10 
T-M ll/MM WWES oo 446000 <10 360 O.O 142000 1300 50 ^0 55000 160 
M» nmi. WWES 'at 4J60n 5lt. <1.0 ... Ifftw »oo , <10 59000 

O 
H) 

Ul 



TAfiLB3-4 

SUMMARY OF GROUND WATBR ANALYTICAL RESULTS FOR INORGANICS (all renilu ID ug/l) 

•ilmni 1 nipJl lirii.lm i-iilrJ n„J ffiiiminni ^ Mm J Mm\ 
T«-l 1 

T-ia OMMI WWES 2.0 452000 <10 <10 <1.0 177000 1100 60 <30 60000 <20 R^4i<UiSu(li 
T16 oyiwti WWES UO 461000 ^.0 210 <1.0 103000 1400 20 <ao 62000 10 

T-IT 0»M»l WWES <10 104000 <10 520 <1.0 47000 1700 <10 <30 14000 20 
T-17 owmi WWES O.0 104000 <10 10 <1.0 43000 1100 <10 4l0 15000 <20 ii.|4iw. ftmOi 

T-W osmi WWES <10 104000 <2.0 60 <1.0 43000 1000 <10 <10 37000 <30 

T-I«A OSOMI WWES <10 157000 <2.0 240 6.1 70000 1400 10 <10 13000 70 

T-t9B OMMI WWES <10 171000 <3.0 160 <1.0 06000 660 10 <10 65000 30 

T-J»C ayjMi WWES <10 295000 <10 60 1.2 *7000 1100 20 1.7 310000 30 

T-JO Oy2W9l WWES <10 502000 <1.0 4000* <1.0 140000 1600 <10 <10 94000 10 

T-ll WMti WWES <10 412000 <10 11000 <1.0 107000 4500 10 <10 161000 30 

W.| OI/UM DAL <5 40 ni>i>d 
W.| 0I/2M6 DAL <5 40 lArfllaiO 
W.| OWMM DAL 10» 40 <10 30 4200 20 3900 03 <1* 70000 70 
W.| ll/ll/U DAL <s 60 1 <10 5200 70 8SOO 40.3 100000 60 
W-l emwrr DAL <3 10 4 <10 620 <30 1700 <0.3 <3 110000 150 
W.| mnun EQ 2 1 
W-l mum DAL <20 10 
W-l umm EQ <1 <1 
W-l man kASS <1 <1 
W-l mmm EASS <3 U <10 <10 1190 <10 4110 40.3 <2 94600 163 
w-l OWIWIT RASS <10 <10 FDM 
w-l OWIWIT RASS <10 <10 UiOUiaid 
w-l mnim RASS <10 17 119 <10 117 <3 1560 0.25 <3 107000 1230 
w-l wan RASS <S <10 <5 
w-l mum RASS <S <10 <9 
w-l iioim RASS <5 <10 <5 
w-l 01«M« RASS <5.0 <10 <5.0 
w-l ovum RASS 9.1 <10 <5.0 
w-l OWIT/W WWES D«r 
w-l ll/U/IO WWES On 
w-l ovum WWES ^SO ^0 <300 <10 200000 <50 50 <10 <10 <50 77000 9100 40.3 300 <3000 <10 120000 410 <30 
w-l ovum WWES OQO <ao » 9.0 2BOOOO <10 10 <10 70 <3.0 100000 5400 40.3 140 3900 410 190000 1500 <10 
w-l OW2MO WWES 17 •0 ^0 171000 <10 <10 <10 15000 <3.0 39000 6100 40.3 20 2600 ^0 66000 <30 <10 
w-l iintm WWES <2 174000 <10 4200 ^.0 37000 1100 60 <10 72000 100 
w-l DMTrtI WWES <ao 110000 <10 4S0 <1.0 79000 2100 10 <20 48000 110 
w-l OV2W9I WWES <10 112000 <2.0 1000 7.0 47000 4100 40 <2.0 65000 130 
w-l OWMOI WWES ^0 <10 <5.0 
w-l owimi WWES <10 <10 <3.0 RMioW 

W-ID 0«MU DAL n 10 <10 <10 <20 50 180 40.3 2* 35000 20 
W-ID IIAI/U DAL <3 70 1 <10 <10 70 120 40.3 6 49000 20 
W-ID OVIMT DAL <s M <s <10 20 <20 130 40.3 <3 52000 10 
W-ID mum sa 1 5 
W-ID mum DAL <20 7 
KOfi.. nam . n ... <1 <1 

cn 

s. 
Ul 



TABLB3-4 

SUMMARY OP GROUND WAIBR ANALYTICAL RESULTS PGR INOROANICS (all reaulu in u«/1) 

1 •>. Mi. J . 1 IrJ r..„hJ MI V 1 
W-ID otfum RAM 1 <1 
W-ID Mntm kASi <1 IT 40 <10 17 <10 100 d.l <2 40000 79 
W.|D 0WIM1 RAU <10 <10 nimd 
W.ID OWIMT RAM <10 <10 IWUiod 
W.|0 OMi/n RAM <10 M d 10.1 55 <5 71 41 <5 42200 l< 
W-ID OVUM RAM d <10 <s 
W-ID OWMM RAM d <10 <s 
W-ID ii/um RAM d <10 <5 
W-ID 0V0M9 RAM 40 <10 ^.0 
W-ID oimnt RAM 40 <10 <5.0 
W-ID OWIT/W RAM d.O* <10 <5.0 
W-ID ti/am WWEl 1.7 <10 <5.0 
W-ID urwn WWES l.t <10 <5.0 f I 

W-ID mmiM WWCS <1* 4.0 <200 40 voooo <50 <10 <10 4S0 <50 100000 240 4.1 50 <5000 <10 65000 do <30 
W-ID oviyw WWBS <100 40 40 40 290000 <10 40 <10 10 <5.0 98000 100 4.1 10 4200 <10 78000 do <10 
W-ID M/IMO WWES <200 40 40 40 144000 <10 40 <10 40 <2-0 89000 100 4.1 20 4500 <10 76000 do <10 
W-ID II/IMO R/WES 4 1S4000 <10 <10 <2-0 89000 90 10 <10 84000 <20 
W-ID 0V17AI WWEl 40 157000 <10 <10 <1.0 89000 90 10 <10 97000 <20 
W-ID OVIMI WWES 40 MSOOO 40 40 <1.0 87000 100 20 <10 97000 <20 
W-ID OWITAI 99WES 40 <10 <5.0 

W-I OI/UM DAL d 40 RMid 
W-J OI/UM DAL 5 60 IMUad 
W-1 OW«M DAL 5« 110 40 <10 ISO 10 4500 41 4* 56000 70 
W-1 0««4«« DAL 4« 100 40 <10 ISO 60 4100 4.1 2* 56000 SO R<|4»4i9a«te 
W-1 ll/ll/U DAL d «> 9 <10 4S0 60 4500 41 9 SIOOO 40 
W-1 0VIM7 DAL 4 » d <10 no <20 4900 44 <5 SOOOO SO 
W-1 mnw Ba 2 4 
W-1 WMKf DAL <20 9 
w-1 OVUAT BQ <1 <1 
w-1 0WM7 RAM 1 <1 
w-1 ovn/n RAM 4 SI 40 <10 4SI <10 5550 4.1 <2 40400 OS 
w-1 0WI4*7 RAM <10 V HlMd 
w-1 0WI4ffT RAM IS 60 IMDind 
w-1 omi/n RAM 40 SI d <10 771 7.2 4910 4.1 <5 45600 SMO 
w-1 wam RAM d <10 <5 
w-1 owi«n RAM d <10 <5 
w-1 ii/um RAM d <10 <5 
w-1 oMim RAM 40 <10 <5-0 
w-1 osiim RAM 40 <10 <5.0 
W-l ovii/n RAM 4.0* <10 <5-0 
w-1 II/17/W WWES 0.70 <10 <5.0 
w-l oia«M WWES ^330 40 « 40 150000 <50 <10 <10 40 <50 82000 5000 4.1 20 <5000* <10 51000 <20 <30 
w-1 OVIVM WWES 400 40 40 40 noooo 40* <10 40 410 <5-0 72000 5100 4.1 10 <500 ^0 49000 <20 <10 
w-1 (IW1«W WWES MO 40 40 40 Mooao <10 <10 40 450 <2.0 80000 5700 4.1 50 <100 <10 55000 <20 <10 
w-l 11/17/90 WWES 4 191000 40 510 <2.0 81000 4500 50 <10 48000 <20 
w-1 01/lMI WWES 1.0 140000 40 570 <1-0 87000 S50O 10 <10 55000 <20 
w-1 OVMrtI WWES 40 125000 , 4.0 550 1-8 83000 4600 20 <10 57000 90 
w-1 (IW17/9I WWES 40 > <5.0 

W-ID 09AM0 DAL 9* 240 40 <10 <10 80 620 4.1 6* 75000 SO 
W-ID 11/11/94 DAL S SO 7 <10 40 70 580 4.1 9 49000 so 
WJB_ ..mm DAL d » ,<I_ <10 2IL. .. , 19 , 



TABLE 3-4 

SUMMARY OP OROUND WATER ANALYTICAL RESULTS FOR INORGANICS (all iciulu in ugA) 

Wdia 

W-lD mnuv Ba 1 <1 
W-ID mnvr OAL <30 7 
W.JO vmm BCI <1 <1 
W.JD oMjm RAJS <1 <1 
W-IO ovr/rt RASS <a JJ <10 <10 114 <10 491 40.2 <3 41000 SS 
W.JO 0WI4«T RASS <10 <10 E DlMd 
W.JO owivn RASS <10 <10 U 
W.JO mniM RASS <10 9 <J IJ.J 114 <5 482 <0.2 <9 48400 <10 
W.JO won RASS <J <10 <9 
W.JO OVJMt RASS <3 <10 9.1 
W.JO OWMli RASS <5 <10 <5 
W.JO ii/um RASS <J <10 <S 
W.JO eyu«» RASS 40 <10 <9.0 
W.JO umn* RASS 4.0 <10 <9.0 R •lilinii Rinli 
W.JO OMT/n RASS 4.0« <10 <9.0 
W.JO wmm WWES IS <10 <9.0 
W.JO mnm WWES <330 40 JO <10 S30000 <» <10 <10 <10 <90 9)000 710 4)2 20 8700* <10 46000 <J0 <50 
W.JO oytMO WWES •mo <20 JO 40 SiOOOO <10 <10 <10 90 <9.0 19000 600 <0.2 <10 6300 <20 44000 m <10 
W.JO OVJWM WWES <200 <20 30 40 901000 <10 <10 <10 <10 <3.0 19000 620 <fl.3 10 7000 <10 40000 <20 <10 
W.JO II/J7/90 WWES 4 3U000 <10 too <2.0 88000 670 10 <10 37000 <30 
W.JO 02/JMI WWES 40 940000 <10 90 <1.0 96000 720 <10 <10 41000 <30 
W.JO OVKWI WWES 40 229000 4.0 90 <1.0 72000 600 <10 <10 44000 m 
W.JO vmm WWES 40 <10 <9.0 

•vj W.J mmtu OAL 3 90 H BIMO 
w.| ei/ivK OAL 10 70 U MKMO o W.J OMJM OAL T« 10 <10 <10 90 90 4100 <0.2 9* 73000 so 
W.J ll/JI/M OAL <S « 1 10 90 90 3400 0.2 6 70000 JO 
W.J ojni/tT OAL <S 9 4 <10 90 <30 ITQO 4>.2 <9 90000 10 

U1 W.J nnsm ta <l <1 U1 
W.J wism OAL <30 7 
W.J wmm BCI <1 1 
W.J wmm RASS <1 <1 
W.J osmm RASS <3 14 40 <10 91 <10 1900 <0.2 <3 40100 or 
W.J wn*m RASS <10 <10 B IMIO 
W.J wntm RASS 9 19 U MUM 
W.J OVITM RASS <10 31 4 <10 316 <9 2910 <0.2 <9 70700 JJ 
W.J OVJMt RASS 4 <10 <9 
W.J ovMn RASS 4 <10 <9 
W.J ii/Jim RASS 4 <10 <9 
W.J ojmm RASS 4.0 <10 <9.0 
W.J esojm RASS 4.0 <10 <9.0 
W.J mnim RASS 4.0* <10 <9.0 
W.J umm WWES O.JJ <10 <9.0 
W.J evziM RTWES mo <20 400 40 120000 <30 <10 <10 <10 <90 4)000 <10 <11.2 <10 <9000 <10 77000 <30 <30 
W.J oyjvw WWES mo <20 9 40 120000 <10 <10 <10 40 <9.0 41000 1100 <0.3 40 <900 <10 T7000 <J0 <10 
W.J WWES mo 40 9 40 112000 <10 <10 <10 <10 ^0 96000 1700 <0.2 40 680 ^0 62000 m <10 
W.J IJWM WWES 40 118000 <10 90 <2.0 38000 800 10 <10 99000 <J0 
W.J oimm WWES 40 19)000 <10 <10 <1.0 41000 340 <10 ^0 92000 <20 
W.J oyjMi WWES 40 190000 40 90 <1.0 46000 1600 30 <10 9)000 <2.0 

..wmi. WWH, ..<2t _J£1S_ 



TABLE 3-4 

SUMMARY OP GROUND WATER ANALYTICAL RESULTS FOR INORGANICS (all reralu io ug/I) 
"T3" 

W.JD OMVM DAL IJ« 190 <10 <10 50 100 1500 <0.2 10* 97000 50 
W-)D ll/ll/M DAL <J 70 1 <10 n 70 1900 <0.2 14 I60Q0 20 
WJD OVIM? DAL <s 40 <5 <10 40 <20 1500 <02 <5 69000 20 
W.JD OVIMT BQ 1 <l 
W.JD mnsm DAL <20 15 
W.JD wam ta 2 <1 
W.JD wnam HASS <1 <1 
W.JD oyjMT RASS <2 25 <10 <10 59 <10 1100 <0.2 65900 41 
W.JD oyiwn RA5S <2 25 <10 <10 32 <10 1050 <0.2 <2 61300 32 
W.JD owiwn RASS <10 <10 ni»< 
W.JD owi4m RAM 21 29 UbSIwi 
W.JD ovum RASS <10 24 <5.0 <10 39 <5.0 1250 02 <3.0 63000 <10 
W.JO oyum RASS <$.0 <10 <3.0 R<|4kMiSM«lo 
W.JD ovum RASS <5.0 <10 <5.0 

R<|4kMiSM«lo 

W.JD OWMtl RASS <5.0 <10 <3.0 RtfBcHiaaqli 
W.JD wmm RASS <5 <10 <5 
W.JD wrxm RASS <5 <10 <5 R.,4l>.ii S.IHS4 
W.JD OMim RASS <5.0 <10 <5.0 
W.JD ovum RASS <3.0 <10 <3.0 
W.JD 0WI7/W RASS <5.0* <10 <5.0 
W.JD wmm WWES a54 <10 <5.0 
W.JD 0VI7/M WWES <2S0 <10 <200 <10 350000 <50 <10 <10 <10 <50 IIOOQO 1500 <0.2 20 <5000 <10 45000 <20 <50 
W.JD Dvum WWES <200 <10 M <10 170000 <10 <10 <10 70 <5.0 120000 1600 <0.2 20 2900 <10 50000 <20 <10 
W.JD oviww WWES 200 <10 M <10 355000 <10 <10 <10 10 <3.0 115000 1500 <0.2 20 2400 <10 10000 <20 <10 
W.JD I2««M WWES <10 355000 <10 40 <2.0 123000 1500 <10 <10 112000 20 
W.JD mmm WWES <10 407000 <10 10 <1.0 137000 1700 <10 <10 107000 <10 
W.JD OVJMI WWES <10 <500 <1.0 20 <1.0 <500 2100 10 <10 105.000* 20 
W.JD 0W27/9I WWES <10 <10 <5.0 

W-* oi/um DAL <5 50 niMd 
W.4 nmm DAL <5 70 UoSlimd 
W4 OMM< DAL IS* 10 <10 <10 IIOOOO 50 13000 1.9 10* 32000 610 
W.4 ll/ll/M DAL <s 50 21 <10 95000 90 13000 05 1 35000 570 
W4 ll/Jl/M DAL <5 40 31 <10 130000 90 14000 0.2 9 32000 570 RqUcMiSM^Il 
W4 oviwn DAL <S 20 15 <10 150000 30 16000 1.0 <5 36000 1000 
W.4 OVJVfT ea <1 <1 
W-t mnsm DAL <20 <5 
W-4 wwn Ea <1 <1 
W-4 0404*7 RASS <1 <1 
W-4 oimm RASS . <2 52 <10 <10 205000 53 12400 03 <2 27900 860 
W-4 0WIM7 RASS <10 <10 HIIMS 
W-4 OWIWT RASS 31 35 UnSlMd 
W-4 ovum RASS OO 11 24J <10 122000 6.4 12200 0.9 <5.0 34900 660 
W-4 ovum RASS <5 <10 <5.0 
W-4 cooim RASS 7 10 ia7 
W-4 ii/ivn RASS <5 <10 <5.0 
W4 oj«im RASS ^.0 <10 <3.0 
W.4 ovum RASS 1.2 <10 <5.0 
W-4 owum RASS ^.0* <10 <5.0 
W.4 HOMO WWES 41 <10 <5.0 
W.4 ovn/M WWES <2S0 <10 <200 <10 200000 <50 70 <10 25000 <50 32000 10000 <0.2 110 <5000 <10 33000 360 <50 
W.4 ovum WWES <900 <10 <30 40 250000 <10 50 <10 55000 <5.0 35000 11000 <0.2 120 1100 <10 39000 430 <10 
W.4 • .tMW wwK JW 5.0 <10 50 <10 45000 3»W lom Iff ...iiff 36000 350 , -511 



TABLE 3-4 

SUMMARY OP GROUND WATCR ANALYTICAL RESULTS FOR INORGANICS (all reralu in ug/I) 

W-4 IVIWW 79WE5 9.0 2*4000 <10 19000 4.0 35000 12000 l» 40 11000 120 
W-4 noMi VOirES 7,1 117000 <10 50000 <1.0 3(000 14000 IM 40 32000 400 
W-4 0501/91 wn/Ei 5.0 200000 4.2 53000 4.0 14000 13000 250 40 13000 170 
W-4 OVIMI 79WES 2.0 <10 4.0 

170 

W-4D OWMM DAL 7» 40 40 <10 120 50 llOO <0.2 <• 47000 40 
W-4D ll/ll/U DAL <5 00 4 <10 150 50 1000 <0.2 9 42000 20 
W.4D 05/1 wr DAL <5 50 4 <10 220 <20 190 4.2 4 4SOOO 20 
W.4D 0VIM7 DAL <5 50 4 <10 <10 <20 930 4.2 4 4(000 <10 R4|lkMiltaq(4 
W.4D 010507 ta 4 4 
W-4D ovum DAL <30 5 
W-4D 0IO4O7 BQ 1 4 RcfBobSnifc 
W.4D 04O4OT BO 4 4 
W-4D 04O4A7 BASS 4 4 R<|li<«.anxh 
W.4D 040407 RAU 4 4 

R<|li<«.anxh 

W-ID ovum RAS5 <2 41 40 <10 144 <10 72* 0.9 4 12900 54 
W-4D 0WI5O7 RA5S <10 <10 Hlknd 
W.4D 0WI5O7 RAM <10 <10 RcflkMi Si^b 
W-4D 0WI1O7 RA5S <10 10 lUUiena 
W-4D 0W15O7 RAM <10 10 R4|(ic«ila|l. 
W-4D 010700 RAM <10 77 4.0 <10 2*1 4.0 1050 ai 4.0 44400 40 

R4|(ic«ila|l. 

W.4D 050500 RAM 4.0 <10 4.0 
W.4D 000500 RAM 4.0 <10 4.0 
W-4D noloo RASS .4.0 <10 4.0 
W-40 oimoo RAM 4.0 <10 4.0 
W-4D 05OJO9 RAM 40 <10 40 
W-40 000709 RAM 4.0» <10 5.7 
W-4D II/10O9 WTO 0.51 <10 4.0 
W-4D ii/um WTO 0.21 <10 4.0 
W-4D 0207/90 WTO 450 40 <200 40 190000 <50 <10 40 10 <50 80000 490 0.4« 40 <5000 40 47000 40 <50 
W.4D 050100 WWBS 400 40 <50 40 200000 <10 <10 <10 <00 4.0 80000 (50 4.2 40 2900 40 4(000 <20 40 
W-4D 00OW90 WWBS 400 40 50 40 191000 <10 <10 <10 250 40 nooo 570 42 10 3100 40 49000 40 40 
W-4D 000900 WWE5 <200 40 «0 40 <10 <10 <10 210 4.0 (3000 570 42 10 3200 40 49000 40 <10 f i 

W-4D IVD6O0 WRfES 40 19*000 <10 250 4.0 (10000 540 <10 40 47000 SO 

f i 

W-4D ovum WTO 40 171000 <10 70 <1.0 «000 490 <10 40 5(000 20 
W-4D 050I01 WTO 40 12*000 4.0 440 4.0 2*000 730 <10 40 12000 40 
W-4D 000701 WWBS 40 <10 4.0 

W.5 01/25O< DAL 4 40 nto«4 
w-s 01/2500 DAL 4 50 IMUUaO 
W-S OWMOO DAL 7« too 40 40 no 50 taoo 4.2 5« IIOOOO 40 
w.5 iioi/oo DAL 4 210 « <10 5*0 70 2200 4.2 10 IIOOOO 10 
ws 020007 DAL 4 110 4 <10 220 <20 1400 4.2 4 100000 10 
w-s 010507 BCI 1 ( 
w.5 010507 DAL <20 11 
w.5 040407 Ba 2 <1 
W.5 ovum RAM 4 4 
W.5 ovum RAM 4 112 40 <10 1500 40 aio Oil 4 115000 107 
W.5 0WI5O7 RAM 40 40 niMd 
W.5 090507 RAM 40 <10 UnfUand 
W.5 02/17/00 RAM 40 114 4.0 <10 (320 251 1740 <2 4 II5000 44 
W.5 050500 RA5S 4.0 <10 4.0 • 
W.5 411 _SU_ 4.0 

VO 

O 
Hi 

(-• 
tJI 



TABLE 3-4 

SUMMARY OP GROUND WATBR ANALYTICAL RESULTS POR INORGANICS (all results in ugA) 

I PBi I a IftMininiin Lntiif Iww Iwniia I MHIBI ftnrtml ftWil ftmJ Irm I unl MfBwIml Hfngmwl Ntrmrl Wrtill 

o 
Hi 

U1 

Mi Jia 
Tom 

jjaaa 
W.5 unvu RASS <3.0 <10 <5.0 
W-l umin RASS <5.0 <10 <5.0 
W.3 mmm RASS <5.0 <10 <5.0 
W-i ovium RASS <5.0 <10 <5.0 
W-S otrtim RASS <5.0» <10 <3.0 
w-s 1I/2I/W «ni/ES <0.X <10 <5.0 
W-S 0V3WM 9iri«s <0.X <1.0 <5.0 
w.5 05723770 WWM <3.0 <10* <5.0 
W-S OIWM urwES <3.0 <10 <3.0 
W-J II/267W WWES <10 <10 <3.0 
W.5 0305/91 WWBS 8.7 <10 <1.0 
W.5 05OWI 9TWES <10 <3.0 <1.0 
W.S 060601 srwBS <10 <10 <3.0 

W.5D 0W04O6 DAL 9» 60 <10 <10 110 X 2300 <0.3 1* 
W.5D 110106 DAL <5 130 <5 <10 3X TO 1600 <01 6 
W.5D 03OSOT DAL <5 X <5 <10 <10 <30 IX <01 <3 
W.5D 030507 Ba 5 4 
W.5D 03O5OT Ba 4 4 
W.5D 030507 DAL <X 1 
W.5D 030507 DAL <x 6 
W.5D 040407 Ea 3 <1 
W.5D 040407 RASS <1 <I 
W.50 osmifi RASS <3 74 <10 <10 63 <10 633 <0.3 <3 
W.5D 0WI5O7 RASS <10 <10 
W.50 0W15O7 RASS <10 <10 
W.SD mniia RASS <10 TO <3.0 14.5 600 <3.0 910 <01 <5.0 
W.5D 03O3OS RASS <3.0 <10 <3.0 
W.5D oao5ot RASS <3.0 <10 <3.0 
W.5D tl/230S RASS <3.0 <10 <3.0 
W.5D 030309 RASS <5.0 <10 <3.0 
W.5D 0y34O9 RASS <3.0 <10 <5.0 
W.5D 080109 RASS <3.0* <10 <5.0 
W.5D II0709 W7«S <0.X <10 <5.0 
W.5D 030800 WWES 0.53 <1.0 <3.0 
W.5D 030300 WWES <3.0 <10* <3.0 
W.5D 080800 nrwES <3.0 <10 <1.0 
W.5D 11/3600 W9/ES <10 <10 3.0 
W.5D 03O5OI WWES 16 <10 <1.0 
W.5D 030801 WWES <10 <10 <1.0 
W.5D 08O6OI WWES <10 <10 <3.0 

W.6 0I/33O6 DAL <5 X 
W4 0I/33O6 DAL X X 
W4 090406 DAL 6» X <10 <10 40 40 18X <01 3» 
W.6 II0I06 DAL <5 TO 6 <10 IX X XX <03 S 
W.6 030107 DAL <5 « <3 <10 W <X 37X <01 <5 
W.6 03OV87 Ba 5 <1 
W4 03OSO7 DAL <X <5 
W4 040407 Ea 1 
W.6 040407 RASS <1 <1 
W.6 man. RASS . ... 41 <10 <10 ia_ <19 . iM .. .M <J 

SKMO » 
MOOO M 
IKMO <tO 

IS 

62700 

SOOOO <10 
33000 40 
41000 20 

UoSlk 

JSBSL _52_ 



TABLE 3-4 

O 
»-h 

U1 

W4 
W-tf 

W4 
W-« 

W4 
W4 
W4 

W4 

W-6 
W-tf 

W.7 
W.7 
W.7 
W.7 
W.7 
W.7 
W.7 
W.7 
W.7 
W.7 
W.7 
W.7 
W.7 
W.7 
W.7 
W.7 
W.7 

W.« 
W4 
W4 
W4 
W4 
W4 
W4 
W4 
W4 
W4 

W4 
W4 
ILL. 

latu 

SUMMARY OP GROUND WAIBR ANALYTICAL RESULTS FOR INORGANICS (AII renilu io ug/l) 

1 
otnun 
owivn 
oviT/n 
oMvn 
OVUM 
ii/i2m 
ovovn 
OVMM 
OVUM 
itrxiM 

RASS 
RASS 
RASS 
RASS 
RASS 
RASS 
RASS 
RASS 
RASS 

WWES 

<10 

OVUM WWES 
osom WWES 
0V2V90 WWES 
II/JMO WWES 
0WV9I WWES 
osnun WWES 
0W3MI WWES 

OVUM 
OVUM 
osasM 
OVUM 
WtUM 
OVOiM 
OVUM 
otntM 

RASS 
RASS 
RASS 
RASS 
RASS 
RASS 
RASS 
RASS 

<10 
<10 

n 
M 

II/T7/M WWES 
0in»90 WWES 
OV2VfO WWES 
OWWW WWES 
n/i«M WWES 
0»1M1 WWES 
osm*i WWES 
flW2«l WWES 
OVUM WWES 

OVUM 
OiOiM 
0V2tM 
OVUM 
U/22M 
OVOtM 
OVUM 
oinvn 
owis/so 

RASS 
RASS 
RASS 
RASS 
RASS 
RASS 
RASS 
RASS 
RASS 

<10 

nnmo WWES 
W4 0207/90 WWES <290 ^0 30 
W4 0V22/90 WWES <200 <10 30 
W4 OOOftW) WWES 200 <20 30 

wnvoo WWES 
oamm WWES 
OVMWI WWES 

<5.0 
<3.0 
<5.0 
<5.0 
<5.0 
<5.0 

<5.0. 
<0.30 

04 
<5.0 
<5.0 
<10 

6.0 
<10 
<10 

<50 
<50 
<5.0 
<50 
<5.0 
<3.0 
<5.0 

<5.0. 
0.45 
0.74 
<5.0 
<5.0 
<10 
7.9 

<10 
<2.0 
<20 

5.1 
7.4 

<5.0 
<5.0 
<5.0 
<3.0 
<5.0 

<5.0. 
<5.0 
O.SI 
<10 
<10 
<10 

<3 
<10 

_^1L. 

<aa JiM uLMiU 1 Mw I fi« 
Ta-

330000 
210000 
213000 
223000 
229000 z\m> 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<1.0 
<10* 
<10 
<10 
<10 
<2.0 
<10 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
14.7 
<10 
<1.0 
<10* 
<10 
<10 
<10 
<20 
<10 
<10 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
10.4 
<10 
<50 
<10* 
<10 
<10 
<10 

_gjL 

248 

499 
190 

<10 <10 <10 
<10 <10 <10 
<10 <10 <10 

20 
40 

32L 

<10 
10 

<9.0 
<9.0 
<9.0 
<9.0 
<9.0 
<5.0 
<5.0 
<9.0 
<5.0 
<50 
<3.0 
3.1 
1.2 
<1.0 
<5.0 

<5.0 
6.4 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<3.0 
<2.0 
1.2 

<1.0 
<5.0 
<5.0 

9200 <5.0 
<5.0 
<9.0 
<5.0 
<5.0 
<5.0 
<9.0 
<5.0 
<5.0 
<5.0 
<50 
<50 
<2.0 
<30 
<1.0 
JLLM 

UofilMMd 
2180 0.2 <5.0 40200 <10 

1400 
1420 

0.3 
<0.2 

<5 
<5 

36800 
38300 

<10 

5760 0.3 ^0 31500 13 

74000 4700 20 <5000* 7.7 34000 <30 <50 
71000 4900 <0.2 10 1400 4.3 32000 <30 <10 
67000 3300 <0.3 20 1600 ^0 33000 OO <10 
71000 2700 20 <10 30000 20 
70000 3800 10 <10 33000 <30 
71000 3800 .19 <10 32000 330 



TABLE 3-4 

SUMMARY OP GROUND WAIER ANALYTICAL RESULTS FOR INORGANICS (all reiulu in ug/I) 

W.» OTmiu . RA5S <10 13 «.5 <io 771 <5.0 833 04 <5.0 94500 44 
w.» OVIVU RA5S 6.6 <10 <5.0 
W.» mnw RA51 <S.O <10 9.5 
W.» ii/um RASS <S.O <10 <5.0 
W.9 oyoi/t9 RASS <S.O <10 <5.0 

0VDI/t9 RASS <S0 <10 <5.0 R MlMSnnl. *•« oimm RASS <S0 <10 <5.0 
omm RASS <S.O 16.3 <5.0 

w.9 liOMO WWES 0.4S <10 <5.0 
W.9 WX1I90 WWES <150 <10 <300 <10 200000 <30 <10 <10 210 <50 100000 780 ^.3 190 <5000 <10 79000 <20 <50 
W.9 ovuno WWES <300 <10 M <10 270000 <10 <10 <10 <10 <5.0 130000 680 d).3 80 <500 ^0 120000 <10 
W.9 caowoo WWES <100 <10 M <10 tttooo <10 <10 <10 40 <2.0 175000 1900 <0.2 50 <500 ^0 200000 <20 <10 
W.9 iim/90 WWES <3 310000 <10 60 <2.0 152000 2300 40 <10 146000 <20 
W.9 mun\ WWES <10 313000 <10 10 <1.0 138000 3000 30 4^0 153000 <30 
W.9 osmnx WWES <10 320000 <2.0 80 <1.0 155000 2500 20 <10 139000 <20 
W.9 oineni WWES <10 <10 <5.0 

W.|0 omiM RASS <10 10 6.1 <10 3» <5.0 1000 <0.2 <3.0 132000 <10 
W.|0 oyim RASS <S.O <10 <5.0 
W.IO ovMm RASS <5.0 <10 <5.0 R •|9iiili 
W.|0 ovun* RASS <5.0 <10 <5.0 
W.IO ii/ijm RASS <5.0 <10 <5.0 
W.IO RASS <5.0 <10 <5.0 
W.IO ovtyn RASS <3.0 <10 <5.0 
W.IO Minitt RASS <5.0 <10 <3.0 
W.IO II/1M9 WWES 0.71 <10 <5.0 
W-IO OV27/90 WWES <1» <10 <300 <10 140000 <30 <10 <10 <10 <50 44000 330 <0.2 20 <5000 <10 130000 <20 <30 
W.IO ovuno WWES <300 <10 40 <10 200000 <10 <10 <10 40 <5.0 64000 300 60 <500 <10 200000 OO <10 
W.IO oimno WWES <200 <10 30 <10 184000 <10 <10 <10 130 <2.0 61000 380 <0.2 30 <500 <10 170000 <20 <10 
W.IO ivotno WWES <10 190000 <10 260 <2.0 63000 300 30 <10 160000 50 
W-IO OlOMl WWES 3.6 261000 <10 120 <1.0 84000 480 40 <10 210000 <20 
W.IO OVMfOt WWES <10 236000 <2.0 10 <1.0 67000 420 10 <10 232000 <20 
W.IO 0V2Vtl WWES <10 <10 <3.0 

w.|l OVIVU RASS <10 14 16.1 39.8 173000 7.6 I50000 <0.2 <3.0 39200 2750 
w.|| OVIVU RASS <5.0 <10 16.3 
w.ll ooniuu RASS <5.0 <10 8.6 
w.ll UflVU RASS <5.0 <10 20.4 
w.ll ovovn RASS <5.0 <10 19.8 
w.ll ovum RASS 30.1 4XS 16.2* 
w.ll ovum RASS 39.0 48.9 20.3* R ifnanSBflt 
w.ll omvn RASS 15.6 <10 12 
w.ll II/3M9 WWES 13 54* 29 
w.ll ovuno WWES 3N0 <10 <300 <10 220000 30 600 30 110000 <3a 63000 49000 <0.2 840 <5000 <10 45000 1400 <5a 
w.ll ovuno WWES 3700 <10 <30 140 160000 <10 430 20 120 10 37000 <0.2 610 1800 <10 37000 1800 <ia 
w-ll ovuno WWES 2000 <10 <30 <10 208000 <10 570 <10. 129000 4.8 56000 43000 <0.2 710 2000 <10 29000 2000 <ia 
w.ll \vomo WWES 60 139000 <10 99000 5.5 37000 24000 360 <10 24000 1400 
w.ll 02mni WWES 6.0 132000 <10 101000 17 36000 23000 370 <2.0* 22000 1400 
w.ll ovjoni WWES 10 203000 18 61000 3.4 57000 56000 670 <10 28000 1700 
JkJj , IWfflWl -KKES « n 30 . 63il 

N) 

O 

Ul 



TABLE 3-4 

SUMMARY OP GROUND WATOR ANALYTICAL RESULTS FOR INORGANICS (all retulu ID ugA) 
-TST 

w«n» 1 [>«. 

w.|2 oviut 55ASS <10 25 <5.0 <10 16600 <5.0 7500 <0.7 <5.0 45300 142 
WIJ oviwn RASS <10 56 <5.0 12 16900 <5.0 75M 0.2 <5.0 43500 34 
W-IJ oy2vn RASS <5.0 <10 <5.0 
W-IJ nnuu RASS <5.0 <10 <5.0 
W.|J wnM RASS <5.0 <10 <5.0 
w-ii mmm RASS <5.0 <10 <5.0 
W|2 05am RASS <50 10.5 9.5« 
W-12 OVIT/N RASS <5.0 <10 <5.0 
W.|2 wmm WWGS 026 <10 <5.0 
W.12 oarxuoo WWES 066 <1.0 <5.0 
W.|2 050500 WWES <5.0 <10* <5.0 
W.12 oootoo WWES <50 <10 <2.0 
W.|2 iimoo WWES <2.0 <10 <2.0 
W.12 om5at WWES 2.0 <10 <1.0 
W.12 050001 WWES <20 29 <1.0 
W.12 00060I WWES <20 <10 <5.0 

W.iJ 05nm RASS <10 96 <5.0 <10 5490 <5.0 twoo <0.2 <5.0 1S30CO 36 
W.12 050500 RASS <5.0 <10 17.5 
W.12 toam RASS <5.0 <10 <5.0 
W.12 nmoo RASS <5.0 <10 <50 
W.12 03O1O9 RASS <5.0 <10 <5.0 
W.12 050100 RASS <5.0 <10 <5.0 f i 

W,12 o5om RASS <5.0 14 9.7« 
W.12 oonooo RASS <5.0 <10 <5.0 
W.12 wmoo WWES <0.20 <10 <5.0 
W.12 omooo WWES <0.20 <1.0 <5.0 
W.12 050500 RTVES <5.0 <10 <5.0 
W.12 050500 WWES <5.0 <10« <5.0 
W.12 omooo RTWES <50 <10« <20 
W.12 omooo WWES <5.0 <10 <2.0 
W.12 wntoo WWES <10 <10 <2.0 

lUfikMiSmi. W.12 wneoo 29WES <20 <10 <2.0 lUfikMiSmi. 
W.12 01050\ WWES <20 <10 <1.0 
W.12 010505 WWES <20 <10 <1.0 
W.12 050005 WWES O.0 25 <1.0 
W.12 050005 WWES <20 26 <1.0 R.|i>c.l.Sn«l4 
W.12 000005 R/WES ^0 <10 <5.0 

W.14 omtoo RASS <10 57 <5.0 <10 112 <5.0 1650 <0.2 <5.0 36100 35 
W.M 050500 RASS <5.0 <10 <5.0 
W.M ooam RASS <5.0 <10 <5.0 
W.14 550100 RASS <5.0 <10 <5.0 
W.14 oimot RASS <5.0 <10 <5.0 
W.14 o5om RASS <5.0 10.5 <5.0 
W.14 owiT/n RASS <5.0 <10 <5.0 
W.14 otnioo RASS <5.0 <10 <5.0 
W.14 11/27/19 29WES 057 <10 <5.0 
W.14 omooo WWES 055 <1.0 <50 
W.14 omooo wra 0.55 <1.0 <5.0 RcfbaMSofl. 
W.14 osaioo WWES <5.0 <10* <5.0 
W.14 OOOOOO WWES <5.0 <10 <2.0 
''•11 .. iiatm. WWES <10 <10 <,9 



TABLE 3-4 

SUMMARY OP GROUND WAIBR ANALYTICAL RESULTS FOR INORGANICS (all muKf in ug/l) 

w.M 0M*»1 www 
W-M ovum WWBS 
w.i4 ovum wwES 

K-14 
K-I4 
K-14 
K-14 
K-14 
K-14 
K-14 
K-14 
K-14 
K-14 
K-14 
K-14 
K-14 
K-i4 
K-14 
K-14 
K-14 

K-l> 
K-II 
K-II 
K-II 
K-15 
K-IS 
K-IS 
K-IS 
K-IS 
K-13 
K-IS 
K-IS 
K-IS 

AD-1 
AO-1 
AD-1 
AD-1 
AD-1 
AD-1 

AD2 
AD-1 
AD-1 
AD-1 
ADl 
AD-1 
AD-1 

ADl 
ACA. 

omvn 
02mm ovovn ovxny 
icrayri 
11/11/71 
ovum 
ijiovn 
oomm 
ovum 
oimm 
0I/13M 
0V04M 
11/11/M 
ovtvn 
ovum 
oomm 
oinvu 
OMl/71 
ovovn 
ovum 
lonyri 
11/11/71 
ovunt 
OI/HM 
01/2M4 
OMVM 
ll/ll/U 
oin«tT 
ovum 

DAL 
DAL 
DAL 
DAL 
DAL 
RAU 

DAL 
DAL 
DAL 
DAL 
DAL 
RASS 

OVOVOO WWES 
0W1«M WWES 
Wfuno WWES 
(W1V9I WWES 
ovun\ WWES 
OS/KMl WWES 

o«D4m WWES 
OVWOO WWES 
ovuno WWES 
11/1W90 WWES 
OlOVll WWES 
ovun\ WWES 
oamii WWES 

0«OM0 WWES 
JWWW wwH 

3.3 <10 
^0 0.0 
<10 <10 

73 100 4 57 
30 10 <3 113300 11 
S 100 <3 17 
1 110 3 43 
1 100 <1 31 
8 100 <S 17 

<100 

<100 
<200 

<100 

<100 
^00 
<200 

<100 

410 
410 

100 
40 

0.0 
<10 

111000 
114000 
llOOOO 
110000 

171000 

00 
00 

<1 
<1 

!• 140 <10 <10 
<S 110 0 <10 
<3 140 <s <10 

3 131 <10 <10 
<s <10 

1 100 4 
•0 <3 133400 

1 w <3 
1 330 <1 
1 100 <1 
1 too <3 

<s 
<3 

5* 80 <10 <10 
<S ISO <5 <10 
<5 130 <5 <10 
3 101 <10 <10 

4.3 130 <10 140000 <10* <10 
3.5 170 <10 131000 <10 <10 

<10 <10 
<10 <10 
^0 <10 

10 

20 
10 

2710 
1470 
1110 un 
1100 
1500 
217 
1140 
1400 
1400 

2100 
1400 
1000 
1910 

10 1010 
U 1190 
17 noo 
M an 
11 1010 
u nio 
01 1010 

2200 
1200 
1700 
1110 

<10 
<10 

10 
40 

4«0 

S.4 
_2J_ 

<x 
JB. 

<10 
<10 

S4000 

2SOOO 
• lOTO-

<1.0 
<1.0 
<1.0 

64 
19 
II 
21 
10 
11 

<10 
0.0 
0.0 

<10 
10 
» 
M 
10 

<10 
<10 

<1 

11 
19 
10 
14 
11 
11 

<50 
10 
10 
40 
10 

<30 
<10 

<1.0 
<10 
<2.0 
<1.0 
1.1 

<10 40 <10 79000 <10* <10 <10 60 <5.0 
<10 so <10 86000 <10 <10 <10 90 <3.0 
<10 so <10 88000 <10 <10 <10 30 <30 

<10 <10 <3.0 
<10 <10 <1.0 
<10 <3.0 &6 

<10* 
.iie. 

<10 
<10 

<10 
-SllL 

70 

10 
_511L 

140 
43100 190 

190 
160 
160 
190 

40000 180 34700 
S3000 340 3000 
48300 170 3000 
45000 130 

ISO <0.3 
340 <03 
140 <0.3 
134 <0.3 

310 
44100 370 

370 
340 
330 
340 

34000 370 IBSOO 

170 <0.3 
330 <0.3 
180 <0.3 
173 <0.3 

86000 3000 <0.3 
IISOOO 3800 <0.3 

108000 7500 

36000 1300 <0.3 
39000 1700 <0.3 
43000 1600 <0.3 

<1.0 11000 
miw 

1600 

40 
70 

100 

<0.1 

<10 
10 
10 
10 

<10 

10 
10 
10 
10 

<10 
<10 

<10 
_SUL 

6 35 <1 
3130 1 37000 SO <i 

1 30 1 
<1 60 
<1 50 
<1 50 

2860 37000 156 
3200 39000 10 
3100 38000 0.0 
1800 <1 34000 50 

UofillMd 
3* 39000 <10 
5 37000 30 

<5 36000 <10 
<3 33100 133 

4 40 <1 
3660 3 31000 SO <1 

1 30 1 
<1 50 
<1 60 
<1 60 

366 
niMd 

3* 36000 <10 
IMUkMd 

5 40000 40 
<5 40000 10 
<2 39100 355 

3100 <10 48000* <30 <10 
1600 ^0 46000 <30 <10 

<10 
<10 

<500 S3000 

500 <10 49000* <30 <10 
<300 <10 46000 <30 <10 
<500 <10 47000 <30 <10 RcvUcHi: 

<10 
<10 

<500 46000 

15000 <10 78000* <30 <10 
Jissa <10 76000* 



TABLE 3-4 

SUMMARY OP GROUND WA1ER ANALYTICAL RESULTS FOR INORGANICS (kll reiulb ia ugA) 

WcO* 1 r. L n L 1 Inn . 1 . 1 rerJ inpmn 1 M«l Told 1 

AD-3 OVUM WWES 3M II 20 <10 IBOOO <10 <10 <10 <10 <2.0 SIM <10 <0.3 10 32000 <10 76000 <20 <10 
AD-} ll/UM WWES <10 <10 <2.0 <10 <10 
AD-I mmnx WWES <10 <10 <1.0 <10 <10 
AD-} osfwn WWES <10 <2.0 <1.0 <10 
AD-} oo/urai WWES 4M soooo 20 2300 <10 21000 6TOOO 

AD4 OVMM WWES SSO «« 60 <10 17000 69* <10 30 <10 <S.O <300 <10 <0.2 10 42000 S.4 ISOOOO* OO <10 
AD4 OVUM WWES •TOO s.s S40 2 23SOOO <10 <10 <10 <10 <2.0 <300 <10 0.2 20 60000 11 101000 <20 30 
AD4 INUM WWES <10 <10 <2.0 <10 <10 
AD4 ll/UM WWES <10 <10 <2.0 <10 <10 
AD4 OlOVOI WWES <10 <10 <1.0 <10 <10 
AIM 0««1 WWES <10 <10 <1.0 <10 <10 RoflkMiaBVAi 
AD4 OVUM WWES <10 <2.0 <1.0 <10 
AD4 oyu/91 WWES <10 <2.0 <1.0 <10 lUifiaiBSaid. 
AD4 ovawoi WWES 710 301000 <10 <300 <10 61000 62000 
AD4 0VW9I WWES 740 332000 <10 <300 <10 66000 66000 RcrbdiSnvAi 

AD-S 0VO4M WWES <300 SI 40 <10 SSOOO <10* <10 <10 SO <S.O 23000 140 <0.2 <10 1900 <10 65000* <10 <10 
AD-S OVUM WWES <300 IS 40 <10 37000 <10 <10 <10 <10 <10 26000 120 <2.0 <10 1600 <10 74000 <20 <10 
AD-S ll/UM WWES <10 <10 <2.0 <10 <10 
AD^S OVUM WWES <10 <10 <1.0 <10 <10 
ADS OVU/OI WWES <10 <2.0 <1.0 <10 
AM HWWI WWPC mm ifU -Aung fiUL. lAOOL. 

ui 
O 
HI 

i-» 
Ul 

Key: iMiteauiifcUiiailBMilwMBalfsaDdaraMsv 6irapoctod4>l>(lioollBiL 
DAL - Daly Aodylial Ubonhnn, Peorii. lUiooti. 
Ea • BiYinoDcaul Coonlmili. Inc., Oaitivilk. Indiiia. 
R ASS • RnMpb A Aaoduct, Inc. PMrii. IlliDoii. 
WWBS • WW EfifiiiMriiv A Sdam. Oniid Rifi*. MidituL 

Nca: •EM • u • lodl <f iha not nariui QAA)C vtUchiioa oikriL 

COMMENTS: 

I. K-14 ••Uya 
L K-IJ -ICqM 

iaioBWdl(Wi«Wd). 
i0UBWMI(EalW<U). 



TABLE 3-5 
SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR VOLATILE FRACTION 

(aU results in ug/1) 

1.1- 1.1- trans-1,2- Tetra- 1.1.1-
Well Date Chloro- Dicbloro* Dichloro- Dicbloro- Methylene Cbloro- Tridiloro- Trlcbloro- Vinyl 

Chloride 

T-l 1I/2S/89 WWE <10 <5.0 <5.0 29 <5.0 <5.0 <5.0 <5.0 440 <10 
T-1 02AZ7/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 400 <10 
T-1 05/22/90 WWE <50 <25 <25 45 <25 <25 <25 <25 630 <50 
T-l 08/29/90 WWE <50 <25 <25 46 <25 <25 <25 <25 590 <50 
T-l 11/28/90 WWE <50 <25 <25 61 <25 <25 <25 <25 710 <50 
T.I 02/27/91 WWE <50 <25 <25 92* <25 <25 <25 <25 810 <50 
T-1 02AZ7/9I WWE <50 <25 <25 98* <25 <25 <25 <25 870 <50 Replicate 
T.| 05/29/91 WWE <50 <25 <25 <25 <25 <25 <25 <25 800 <50 (1) 
T.| 08/28/91 WWE <50 <25 <25 50 <25 <25 <25 <25 630 <50 

T.2A 10/31/89 WWE <10 8 6 14 <5.0 <2.0 19 15 180 <10 
T-2A 11/27/89 WWE <10 7 8 14 <5.0 <5.0 <5.0 13 230 <10 
T.2A 02/26/90 WWE <10 <5.0 <5.0 9 <5.0 <5.0 <5.0 10 220 <10 
T-2A 02/26/90 WWE <10 <5.0 <5.0 11 <50 <5.0 <5.0 13 240 <10 Replicate 
T-2A 05/22/90 WWE <10 <5.0 <5.0 13 <5.0 <5.0 <5.0 15 210 <10 
T-2A 08/29/90 WWE <20 <10 <10 13 <10 <10 <10 <10 180 <20 
T-2A 11/27/90 WWE <10 <5.0 <5.0 14 <5.0 <5.0 <5.0 6.6 210* <10 
T-2A 02/26/91 WWE <10 <5.0 <5.0 16 <5.0 <5.0 <5.0 5.0 230 <10 
T-2A 05/29/91 WWE <20 <10 <10 <10 <10 <10 <10 16 220 <20 
T.2A 08/27/91 WWE <20 <10 <10 <10 <10 <10 <10 <10 260 <20 

T.2B 02/26/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-2B 05/22/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T.2B 08/29/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T.2B 11/27/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-2B 02/26/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T.2B 05/29/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T.2B 08/27/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

T-? 11/28/89 WWE <10 <5.0 499 130 <5.0 6 <5,0 3200 1200 <10 
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TABLE 3-5 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR VOLATILE FRACTION 
(all results in ug/1) 

1.1- 1.1- trans-1.2- Tetra- 1.1.1-
Well Date Chloro- Dichloto- Dlchloro- Dichloro- Methylene Chloro- Trichloto- Trichloro- Vinyl 

T-3 02/27/90 WWE <10 <5.0 210 98 <5.0 12 <5.0 1600 1400 <10 
T-3 02/27/90 WWE <100 <50 200 64 <50 <50 <50 1800 1100 <100 Replicate 
1-3 05/23/90 WWE <20 <10 180 130 <10 20 <10 2800 1400 <20 
T-3 05/23/90 WWE <50 <25 170 120 <25 <25 <25 2600 1100 <50 Rq)licate 
T-3 08/29/90 WWE <100 <50 120 77 <50 <50 <50 1800 990 <100 
T-3 12/06/90 WWE <200 <100 <100 <100 <100 <100 <100 1300 830 <200 
T-3 12/06/90 WWE <200 <100 <100 <100 <100 <100 <100 1300 830 <200 Replicate 
T-3 02/26/91 WWE <200 <100 <100 <100 <100 <100 <100 1600 1000 <200 
T-3 05/31/91 WWE <100 <50 160 74 <50 <50 <50 1600 1000 <100 
T-3 05/31/91 WWE <100 <50 150 73 <50 <50 <50 1600 990 <100 Rq)Iicate 
T-3 08/27/91 WWE <100 <50 <50 <50 120 <50 <50 790 730 <100 

T-4A 02/27/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 340 <10 
T-4A 05/22/90 WWE <20 <10 <10 <10 <10 <10 <10 <10 440 <20 
T-4A 08/28/90 WWE <20 <10 <10 <10 <10 <10 <10 <10 290 <20 
T-4A 11/28/90 WWE <50 <25 <25 <25 <25 <25 <25 <25 440 <50 
T-4A 02/26/91 WWE <10 <5.0 <5.0 5.8 <5.0 <5.0 <5.0 <5.0 280 <10 
T-4A 05/29/91 WWE <20 <10 <10 <10 <10 <10 <10 <10 270 <20 
T^A 08/28/91 WWE <20 <10 <10 <10 <10 <10 <10 <10 210 <20 

T-4B 02/27/90 WWE <10 <5.0 <5.0 12 <5.0 <5.0 <5.0 <5.0 150 <10 
T^B 02At7/90 WWE <10 <5.0 <5.0 12 <5.0 <5.0 <5.0 <5.0 190 <10 Replicate 
T^B 05/22/90 WWE <10 6.1 <5.0 14 <5.0 <5.0 <5.0 <5.0 170 <10 
T^B 05/22/90 WWE <10 6.2 <5.0 12 <5.0 <5.0 <5.0 <5.0 170 <10 Replicate 
T-4B 08/28/90 WWE <10 <5.0 <5.0 9 <5.0 <5.0 <5.0 <5.0 140 <10 
T^B 08/28/90 WWE <10 5.0 <5.0 10 <5.0 <5.0 <5.0 <5.0 150 <10 Replicate 
T^B 11/28/90 WWE <20 <10 <10 <10 <10 <10 <10 <10 66 <20 
T^B 02/26/91 WWE <10 <5.0 <5.0 8.4 <5.0 <5.0 <5.0 <5.0 160 <10 
T-4B 05/29/91 WWE <10 <5.0 <5.0 6.2 <5.0 <5.0 <5.0 <5.0 130 <10 
T-4B 08/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 130 <10 
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TABLE 3-5 
SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR VOLATILE FRACTION 

(all results in ug/1) 

1,1- 1.1- trans-1,2- Tetra- 1.1.1-
Well Date CbIotx>- Dtcbloro- Dicbloro- Dicbloro- Metbylene Cbloro- Tricbloro- Tricbloro- Vinyl 

Chloride 

T-4B 08/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 110 <10 Replicate 

T-5A 11/08/89 WWE <10 <2.0 <2.0 <2.0 <5.0 <2.0 <1.0 <2.0 <2.0 <10 
T-5A 11/28/89 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-5A 02/27/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-5A 05/22/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-5A 08/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-5A 11/27/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-5A 02/25/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-5A 05/29/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-5A 08/27/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

T-5B 11/28/89 WWE <10 <2.0 <2.0 <2.0 <5.0 <2.0 <1.0 <2.0 <2.0 <10 
T-5B 02/27/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-5B 05/22/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-5B 05/22/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 Replicate 
T-5B 08/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-5B 11/27/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-5B 02/25/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-5B 05/29/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-5B 08/27/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

T-5C 02/27/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-5C 05/22/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-5C 08/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-5C 11/27/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-5C 02/25/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-5C 05/29/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-5C 05/29/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 Replicate 
T-5C 08/27/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
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TABLE 3-5 
SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR VOLATILE FRACTION 

(all results in ug/1) 

1,1- 1.1- trans-1,2- Tetra- 1.1.1-
Well DUB Cbloro- Dicfaloro- Dlchloro- Dlchloro- Methylene Chloro- Trichloro- Trlchloro- Vinyl 

T-5C 08/27/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 Replicate 

T-6A 11/08/89 WWE <10 120 220 <2.0 <5.0 <2.0 <1.0 1300 <2.0 <10 
T-6A 11/27/89 WWE <10 110 250 <5.0 <5.0 <5.0 <5.0 1400 <5.0 <10 
T-6A 02/26/90 WWE <10 100 210 <5.0 <5.0 <5.0 <5.0 1400 <5.0 <10 
T-6A 05/22/90 WWE <100 92 160 <50 <5.0 <50 <50 920 <50 <100 
T-6A 08/29/90 WWE <100 73 140 <50 <50 <50 <50 720 <50 <10 
T-6A 08/29/90 WWE <100 78 150 <50 <50 <50 <50 800 <50 <10 RepUcate 
T.6A 11/27/90 WWE <100 89 140 <50 <50 <50 <50 850 <50 <100 
T-6A 11/27/90 WWE <200 100 150 <100 <100 <100 <100 1000 <100 <200 Replicate 
T-6A 02/26/91 WWE <100 80 160 <50 <50 <50 <50 830 <50 <100 
T-6A 02AZ6/91 WWE <100 87 180 <50 <50 <50 <50 870 <50 <100 Replicate 
T-6A 05/29/91 WWE <100 86 170 <50 <50 <50 <50 790 <50 <100 
T-6A 05/29/91 WWE <100 83 170 <50 <50 <50 <50 730 <50 <100 RepUcate 
T-6A 08/28/91 WWE <20 94 240 330 22 17 <10 780 440 <20 

T-6B 11/14/89 WWE <10 4 <2.0 13 <5.0 <2.0 <1.0 <2.0 82 <10 
T-6B 11/28/89 WWE <10 <5.0 <5.0 15 <5.0 <5.0 <5.0 <5.0 110 <10 
T-6B 02/26/90 WWE <10 <5.0 <5.0 14 <5.0 <5.0 <5.0 <5.0 120 <10 
T-6B 05/22/90 WWE <10 <5.0 <5.0 17 <5.0 <5.0 <5.0 <5.0 110 <10 
T-6B 08/29/90 WWE <10 <5.0 <5.0 13 <5.0 <5.0 <5.0 <5.0 100 <10 
T-6B 11/27/90 WWE <10 <5.0 <5.0 10 <5.0 <5.0 <5.0 <5.0 74 <10 
T-6B 02/26/91 WWE <10 6.5 <5.0 11 <5.0 <5.0 <5.0 5.6 110 <10 
T-6B 05/29/91 WWE <10 <5.0 <5.0 33 <5.0 <5.0 5.4 5.8 78 <10 (2) 
T-6B 08/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 78 <10 

T-6C 02/26/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-6C 05/22/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-6C 08/29/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-6C 11/27/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5,0 <5.0 <5.0 <5.0 <1Q 
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TABLE 3-5 
SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR VOLATILE FRACTION 

(all results in ug/1) 

1.1- 1.1- trans-1,2- Teira- 1.1.1-
Well Due Chloro- Dichloro- Dicbloro- Dichloro- Methylene Cbloro- Trichloro- Trichloro- Vinyl 

Chloride Chloride 

T-6C 02/26/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-6C 05/29/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-6C Og/2g/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 10 <10 

T-7A 02/2g/90 WWE <10 <5.0 <5.0 <5.0 ^.0 <5.0 <5.0 <5.0 <5.0 <10 
T.7A 05/23/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-7A 08/30/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-7A n/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-7A 11/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 Replicate 
T-7A 02/27/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-7A 05/29/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-7A 08/2g/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

T-7B 02/28/90 WWE <100 <50 <50 76 <50 <50 <50 <50 2500 <100 
T-7B 02/28/90 WWE <100 <50 <50 83 <50 <50 <50 <50 2500 <100 Replicate 
T-7B 05/23/90 WWE <200 <100 <100 <100 <100 <100 <100 <100 2200 <200 
T-7B 05/23/90 WWE <200 <100 <100 <100 <100 <100 <100 <100 2600 <200 Replicate 
T-7B 08/30/90 WWE <200 <100 <100 <100 <100 <100 <100 <100 2200 <200 
T-7B 08/30/90 WWE <200 <100 <100 <100 <100 <100 <100 <100 2200 <200 Rqtlicate 
T-7B 11/28/90 WWE <200 <100 <100 <100 <100 <100 <100 <100 1900 <200 

Rqtlicate 

T-7B 02/27/91 WWE <200 <100 <100 <100 <100 <100 <100 <100 2200 <200 
T-7B 02/27/91 WWE <200 <100 <100 <100 <100 <100 <100 <100 2200 <200 Replicate 
T-7B 05/29/91 WWE <200 <100 <100 <100 <100 <100 <100 <100 2200 <200 (2) 
T-7B 05/29/91 WWE <200 <100 <100 <100 <100 <100 <100 <100 2200 <200 Rq)licate 
T-7B 08/28/91 WWE <200 <100 <100 <100 <100 <100 <100 <100 2100 <200 

T-g 02/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-g 05/23/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-g 08/29/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-g 11/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5,0 <5.0 <10 
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TABLE 3-5 
SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR VOLATILE FRACTION 

(all results in ug/1) 

M- 1.1- trans-1,2- Tctra- 1.1,1-
Well Dale Chloro- Dichloro- Dichloro- Dichloro- Metbylene Chloro- Trichloro- Trichloro- Vinyl 

T-8 02/27/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-8 05/28/91 WWB <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
1-8 08/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

T-9 02/28/90 WWE <100 <50 460 60 <50 230 <50 2700 470 <100 
T-9 05/24/90 WWE <50 <25 83 <25 <25 170 <25 730 240 <50 
T-9 05/24/90 WWE <50 <25 86 <25 <25 190 <25 740 250 <50 Replicate 
T-9 08/29/90 WWE <200 <100 280 160 <100 <100 <100 1400 170 <200 
T-9 11/28/90 WWE <50 <25 46 <25 <25 210 <25 630 210 <50 
T-9 11/28/90 WWE <50 <25 45 <25 <25 200 <25 640 220 <50 Replicate 
T-9 02/27/91 WWE <50 25 370 34* <25 170 <25 620 170 <50 
T-9 05/29/91 WWE <200 <100 340 <100 <100 120 <100* 1200 160 <200 (2) 
T-9 08/28/91 WWE <50 <25 160 <25 <25 210 <25 790 170 <50 

T-10 02/28/90 WWE <10 <5.0 <5.0 150 <5.0 14 <5.0 <5.0 220 25 
T-10 05/23/90 WWE 26 85 <10 390 <10 17 <10 <10 250 59 
T-10 08/29/90 WWE <20 <10 <10 310 <10 <10 <10 <10 200 24 
T-10 11/28/90 WWE <50 <25 <25 520 <25 <25 <25 <25 340 <50 
T-10 02/27/91 WWE <200 <100 <100 m* <100 <100 <100 <100 680 <200 
T-10 05/29/91 WWE <50 <25 <25 320 <25 <25 <25 <25 380 <50 
T-10 08/27/91 WWE <25 <13 <13 330 <13 17 <13 <13 440 <25 

T-llA 02/26«0 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-llA 05/22/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-llA 08/30/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-llA 11/27/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-IIA 02/26/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-llA 05/30/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-llA 08/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 
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TABLE 3-5 
SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR VOLATILE FRACTION 

(ail results in ug/1) 

o 
Hi 

o* 

Well Date Chloro-
1,1-

Dicfaloro-
1.1-

Dichloro-
trans-1,2-
Dlchloro- Methylene 

Tetra-
Chloro-

1.1,1-
Tfichloro- Tricbloro- Vinyl 

T-lIB 02AZ6/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-IIB 05/22/90 WWB <10 <5.0 <5.0 17 <5.0 <5.0 <5.0 <5.0 86 <10 
T-llB 08/30/90 WWE <10 <5.0 <5.0 19 <5.0 <5.0 <5.0 <5.0 140 <10 
T-llB 11/27/90 WWE <50 <25 <25 30 <25 <25 <25 <25 240 <50 
T-llB mn6i9\ WWE <10 <5.0 <5.0 44 <5.0 <5.0 <5.0 <5.0 200 <10 
T-llB 05/30/91 WWE <50 <25 25 <25 <25 <25 <25 <25 260 <50 
T-llB 08/28/91 WWE <10 <5.0 <5.0 27 <5.0 <5.0 <5.0 <5.0 260 <10 

T-llC 02/26/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-IIC 05/22/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 18 <10 
T-liC 08/30/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 21 <10 
T-ilC 11/27/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 55 <10 
T-IIC 02/26/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 31 <10 
T-llC 05/30/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 40 <10 
T-lIC 08/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 29 <10 

T-I2 11/28/89 WWE <10 <5.0 <5.0 17 <5.0 <5.0 <5.0 <5.0 390 <10 
T-I2 02/27/90 WWE <10 <5.0 <5.0 14 <5.0 <5.0 <5.0 <5.0 490 <10 
T-I2 05/24/90 WWE <50 <25 <25 <25 <25 <25 <25 <25 340 <50 
T-I2 11/28/90 WWE <50 <25 <25 <25 <25 <25 <25 <25 420 <50 
T-I2 02/28/91 WWE <50 <25 <25 <25 <25 <25 <25 <25 450 <50 
T-I2 08/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 70 <10 

T.13A 02A28/90 WWE <10 <5.0 5.7 11 <5.0 7.0 <5.0 <5.0 170 <10 
T-13A 05/23/90 WWE <10 4.4 <5.0 4.4 <5.0 <5.0 <5.0 <5.0 54 <10 
T-I3A 08/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 14 <10 
T-I3A 11/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 20 <10 
T-I3A 02/27/91 WWE .<10 <5.0 <5.Q <5.0 <5.0,. <5.0 <5.0 19 27 <10 
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TABLE 3-5 
SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR VOLATILE FRACTION 

(all results in ug/1) 

1.1- 1.1- trans-1,2- Tetra- 1.1,1-
Well Dale Chloro- Dichloro- Dichloro- Dichloro- Methylene Chloro- Trichloro- Tricbloro- Vinyl 

T-13A 05/29/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 8.6 <10 
T.I3A 08/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 30 <10 

T.13B 02/28/90 WWE <10 <5.0 <5.0 280 <5.0 <5.0 <5.0 <5.0 46 <10 
T-I3B 05/23/90 WWE <20 <10 <10 240 <10 <10 <10 <10 37 <20 
T-13B 08/28/90 WWE <10 <5.0 <5.0 260 <5.0 <5.0 <5.0 <5.0 36 <10 
T-13B 11/28/90 WWE <20 <10 <10 290 <10 <10 <10 <10 54 <20 
T-13B 02/27/91 WWE <20 <10 <10 260* <10 <10 <10 36 52 <20 
T-I3B 05/29/91 WWE <100 310 <50 1300 <50 <50 <50 <50 310 <100 
T-13B 08/28/91 WWE <20 <10 <10 200 <10 <10 <10 <10 64 <20 

T.I4 02/28/90 WWE <10 <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-I4 05/23/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-14 08/30/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-14 11/27/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
1-14 02/27/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-14 05/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-14 08/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

T-15 02/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-15 05/23/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-15 08/29/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-15 M/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-15 02/27/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-15 05/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-15 08/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-15 08/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 Replicate 

T-16 11/28/89 WWE <10 11 <5.0 50 <5.0 <5.0 <5.0 16 1200 <10 
T-16 02/28/90 WWE <100 <50 <50 <50 <50 <50 <50 <50 880 <100 
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TABLE 3-5 
SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR VOLATILE FRACTION 

(all results in ug/1) 

Well Dale 
Lnh 

Chloro-
1.1-

Dichloro-
1.1-

Dichloro-
trans-1,2-
Dichloro- Methylene 

Chloride 

Telra-
Chloro-

1.1.1-
Trichloro-

ethane 
Trichloro- Vinyl 

T-16 05/24/90 WWE <100 <50 <50 <50 <50 <50 <50 <50 880 <100 
T-16 08/29/90 WWE <100 <50 <50 100 <50 <50 <50 <50 1200 <100 
T-16 11/28/90 WWE <100 <50 <50 52 <50 <50 <50 <50 1100 <100 
T-16 02/28/91 WWE <100 <50 <50 <50 <50 <50 <50 <50 1000 <100 
T-16 02/28/91 WWE <100 <50 <50 120* <50 <50 <50 <50 1900 <100 Replicate 
T-16 05/29/91 WWE <100 <50 <50 84 <50 <50 <50 <50 1400 <100 
T-16 08/28/91 WWE <100 <50 92 <50 <50 <50 <50 300 490 <100 
T-16 08/28/91 WWE <100 <50 <50 <50 <50 <50 <50 <50 610 <100 Replicate 

T-17 05/30/91 WWE <10 12 21 66 <5.0 20 <5.0 150 34 <10 
T-17 05/30/91 WWE <10 12 25 69 <5.0 23 <5.0 120 33 <10 Replicate 
T-17 08/28/91 WWE <10 5.0 15 37 <5.0 40 <5.0 75 43 <10 

T-I8 05/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-18 08/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

T-19A 05/29/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-19A 08/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

T-19B 05/29/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-19B 08/27/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

T-19C 05/29/91 WWE <50 <25 <25 <25 <25 <25 <25 <25 150 <50 
T-19C 08/27/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 95 <10 

T-20 05/29/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-20 08/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

T-21 05/29/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-21 08/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
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TABLE 3-5 
SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR VOLATILE FRACTION 

(ail results in ug/I) 

1.1- 1.1- trans-1.2- Tetra- 1.1.1-
Well Dale Chloro- Dicbloro- Dicbloro- Dichloro- Methylene Cbloro- Trichloro- Tricbloro- Vinyl 

Chloride 

P-IA 02/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
P-IA 11/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
P-IA 08/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

P-IB 02A28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
P-IB 11/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
P-IB 08/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

P-2 02/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
P-2 11/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
P-2 08/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

W-I 02/17/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-1 05/25/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-1 11/28/89 - Dry 
W-l 02/27/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-1 05/23/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-1 08/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-1 11/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-1 02/27/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-1 05/29/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

W-ID 02/17/88 RASS <10 <5.0 <5.0 10 49 <5.0 <5.0 <5.0 210 <10 
W-ID 05/25/88 RASS <10 6 <5.0 10 <5.0 <5.0 <5.0 <5.0 210 <10 
W-ID 11/28/89 WWE <10 <5.0 <5.0 12 <5.0 <5.0 <5.0 <5.0 360 <10 
W-ID 11/28/89 WWE <10 <5.0 <5.0 9 <5.0 <5.0 <5.0 <5.0 270 <10 Rralicate 
W-ID 02/27/90 WWE <10 <5.0 <5.0 8.4 <5.0 <5.0 <5.0 <5.0 370 <10 
W-ID 05/23/90 WWE <20 <10 <10 11 <10 <10 <10 <10 480 <20 
W-ID 08/28/90 WWE <20 <10 <10 <10 <10 <10 <10 <10 280 <20 
W-ID 11/28/90 WWE 
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TABLE 3-5 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR VOLATILE FRACTION 
(all results in ug/1) 

o 

1.1- 1.1- trans-1.2- Tctra- 1,1.1-
Weil Dale Chloro- Dichloro- Dichloro- Dichloro- Methylene Chloro- Trichloro- Trichloro- Vinyl 

ethvlene 

W-ID 02/27/91 WWE <50 <25 <25 <25 <25 <25 <25 <25 390 <50 
W-ID 05/29/91 WWE <20 <10 <10 12 <10 <10 <10 <10 400 <20 
W-ID 08/27/91 WWE <50 <25 <25 <25 <25 <25 <25 <25 380 <50 

W-2 02/17/88 RASS 410 1600 510 <5.0 <5.0 <5.0 <5.0 690 7 8* 
W-2 05/26/88 RASS 150 2100 830 <5.0 41* <5.0 <5.0 700 6 13 
W-2 11/27/89 WWE 82 1300 370 <5.0 <5.0 <5.0 <5.0 150 <5.0 11 
W.2 02A26/90 WWE 49 1100 290 <5.0 <5.0 <5.0 <5.0 84 <5.0 <10 
W-2 05/22/90 WWE <100 1000 280 <50 <50 <50 <50 89 <50 <100 
W-2 08/29/90 WWE <100 1000 420 <50 <50 <50 <50 <50 <50 <100 
W-2 11/27/90 WWE <100 1000 <50 <50 <50 <50 <50 74 <50 <100 
W-2 02/26/91 WWE <100 750 230 <50 <50 <50 <50 <50 <50 <100 
W-2 05/29/91 WWE <100 680 210 <50 <50 <50 <50 <50 <50 <100 
W-2 08/27/91 WWE <100 440 140 <50 <50 <50 <50 <50 <50 <100 

W-2D 02/17/88 RASS <10 7 <5.0 9 <5.0 <5.0 <5.0 <5.0 260 <10 
W-2D 05/26/88 RASS <10 <5.0 <5.0 8 46* <5.0 <5.0 <5.0 280 <10 
W-2D 11/27/89 WWE <10 <5.0 <5.0 12 <5.0 <5.0 <5.0 <5.0 300 <10 
W-2D 02/26/90 WWE <10 <5.0 <5.0 10 <5.0 <5.0 <5.0 <5.0 370 <10 
W-2D 05/22/90 WWE <20 <10 <10 21 <10 <10 <10 <10 420 <20 
W-2D 08/29/90 WWE <20 <10 <10 15 <10 <10 <10 <10 180 <20 
W-2D 11/27/90 WWE <20 <10 <10 16 <10 <10 <10 <10 320 <20 
W-2D 02/26«l WWE <20 <10 <10 23 <10 <10 <10 <10 370 <20 
W-2D 05/29/91 WWE <20 <10 <10 21 <10 <10 <10 <10 290 <20 

W-3 02/17/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-3 05/25/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-3 11/28/89 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-3 02/26/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-3 05/23/90 WWE <10 <5.0 <5.0 <5.0 <5,0 <5.0 <5.0 <5.0 <5.0 <10 
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TABLE 3-5 
SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR VOLATILE FRACTION 

(all results in ug/1) 

1.1- 1.1- trans-1,2- Tetra- 1.1,1-
Well E>aie Chloro- Dichloro- Dlchloro- Dichloro- Methylene Chloro- Trichloro- Trichloro- Vinyl 

Number Lab ethvlene ettavlene Chloride ethylene Toluene 0
 

1 1 
W-3 08/29/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-3 12/06/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-3 02/26/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-3 05/30/91 WWE <10 <5.0 <5.0 <5.0 5.0 <5.0 <5.0 <5.0 <5.0 <10 

W-3D 02/17/88 RASS <10 <5.0 <5.0 19 <5.0 <5.0 <5.0 8 720 <10 
W-3D 05/25/88 RASS <10 6 7 20 7* <5.0 <5.0 12 780 <10 
W-3D 05/25/88 RASS <10 5 6 20 6» <5.0 <5.0 12 790 <10 Replicate 
W-3D 11/28/89 WWE <10 6.0 <5.0 15 <5.0 <5.0 <5.0 <5.0 570 <10 

Replicate 

W-3D 02/27/90 WWE <10 <5.0 <5.0 14 <5.0 <5.0 <5.0 <5.0 500 <10 
W-3D 05/23/90 WWE <50 <25 <25 <25 <25 <25 <25 <25 540 <50 
W-3D 08/29/90 WWE <50 <25 <25 <25 <25 <25 <25 <25 440 <50 
W.3D 12/06/90 WWE <50 <25 <25 <25 <25 <25 <25 <25 490 <50 
W.3D 02/27/91 WWE <50 <25 36 <25 <25 <25 <25 <25 590 <50 
W-3D 05/30/91 WWE <50 <25 <25 <25 <25 <25 <25 <25 390 <50 
W-3D 08/27/91 WWE <50 <25 <25 <25 <25 <25 <25 <25 450 <50 

W-4 02/17/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-4 05/25/88 RASS <10 <5.0 <5.0 <5.0 73 <5.0 <5.0 <5.0 <5.0 <10 
W-4 11/28/89 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 19 <5.0 <10 
W-4 02/27/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-4 05/23/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 8.9 <5.0 <10 
W-4 08/29/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 13 <5.0 <10 
W-4 12/06/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 7.3 <5.0 <10 
W-4 02AZ8/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 5.8 <5.0 <10 
W^ 05/31/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

W-4D 02/17/88 RASS <10 <5.0 <5.0 6 <5.0 <5.0 <5.0 <5.0 320 9* 
W-4D 05/25/88 RASS <10 <5.0 <5.0 6 <5.0 <5.0 <5.0 <5.0 230 <10 
W-4D 11/28/89 WWE <10 <5.0 <5,0 7.0 <5.0 <5.0 <5.0 5.0 470 12 
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TABLE 3-5 
SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR VOLATILE FRACTION 

(all results in ug/1) 

1.1- 1.1- trans-1,2- Tetra- 1.1.1-
Well Dae Chloro- Dicbloro- Dichloro- Dichloro- Methylene Chloro- Trichloro- Trichloro- Vinyl 

W-4D 11/28/89 WWE <10 <5.0 <5.0 7.0 <5.0 <5.0 <5.0 5.0 470 11 Replicate 
W-4D 02/27/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 5.4 480 <10 
W-4D 05/23/90 WWE <50 <25 <25 <25 <25 <25 <25 <25 370 <50 
W-4D 08/29/90 WWE <50 <25 <25 <25 <25 <25 <25 <25 380 <50 
W-4D 08/29/90 WWE <50 <25 <25 <25 <25 <25 <25 <25 390 <50 RqiUcate 
W-4D 12A)6/90 WWE <50 <25 <25 <25 <25 <25 <25 <25 410 <50 
W-4D 02A18/91 WWE <50 <25 <25 <25 <25 <25 <25 <25 500 <50 
W-4D 05/31/91 WWE <50 <25 <25 <25 <25 <25 <25 <25 120 <50 
W-4D 08/27/91 WWE <50 <25 <25 <25 <25 <25 <25 <25 250 <50 

W-5 02/18/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-5 05/25/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

W-5D 02/18/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-5D 05/25/88 RASS <10 <5.0 <5.0 <5.0 35* <5.0 <5.0 <5.0 <5.0 <10 

W-6 02/18/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-6 05/25/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

W-7 02/18/88 RASS <10 <5.0 <5.0 <5.0 <5,0 <5.0 <5.0 <5.0 <5.0 <10 
W-7 02/18/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 Replicate 
W-7 05/25/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

W-8 02/17/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 9 <10 
W-8 05/26/88 RASS <10 <5.0 <5.0 <5.0 320 <5.0 <5.0 <5.0 <5.0 <10 
W-8 05/26/88 RASS <10 <5.0 <5.0 <5.0 350 <5.0 <5.0 <5.0 <5.0 <10 Replicate 
W-8 11/28/89 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-8 02/27/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-8 05/22/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-8 08/29/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5,0 <5.9 <5.0 <10 

U> 

o 
HI 



TABLE 3-5 
SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR VOLATILE FRACTION 

(all results in ug/1) 

1.1- 1.1- trans-1,2- Tctra- 1.1.1-
Well Date Chloro- Dichloro- Dichloro- Dichloro- Methylene Chloro- Trichloro- Trichloro- Vinyl 

ethvlene 

W-8 11/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-8 02/27/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-8 05/29/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

W.9 02/17/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-9 05/26/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-9 11/28/89 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-9 02AZ7/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-9 05/23/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-9 08/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-9 11/27/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-9 02/25/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-9 05/29/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

W-10 02/17/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-10 05/25/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-10 11/28/89 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-10 02/27/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-10 05/23/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-10 08/29/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-10 12/06/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0* <10 
W-10 02/26/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-10 05/30/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

W-11 02/18/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-11 05/25/88 RASS <10 <5.0 <5.0 <5.0 29 <5.0 <5.0 <5.0 <5.0 <10 
W-11 11/28/89 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-ll 02/27/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
w-11 05/24/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
w-11 08/29/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

o 
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TABLE 3-5 
SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR VOLATILE FRACTION 

(all results in ug/1) 

Well Date Chloro-
1.1-

Dichloro-
1,1-

Dichloro-
trans-1,2-
Dichloro-
ethvlene 

Methylene 
Chloride 

Tetra-
Chloro-

1.1.1-
Trichloro- Trichloro- Vinyl 

W-II 12/06/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-11 02/27/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-11 05/30/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

W-12 02/18/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-12 02/18/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 Replicate 
W-12 05/25/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

Replicate 

W-13 02/18/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-I3 05/25/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

W-14 02/18/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-14 05/25/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

AD-1 oemm WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
AD-1 08/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

AD-2 06/04/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
AD-2 08/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
AD-2 08/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 Replicate 

AD-3 06/04/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
AD-3 06/04/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 Replicate 
AD-3 08/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

AD^ 06/04/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
AD-4 08/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

U1 

o 
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TABLE 3-5 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR VOLATILE FRACTION 
(all results in ug/1) 

1.1- 1,1- trans-1,2- Tetra- 1.1,1-
Well Date Chloro- Dichioro- Dichloro- Dichluru- Methylene Chloro- Trichloro- Trichloro- Vinyl 

ethane ethvlene Chloride 

AD-5 06/04/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
AD-5 08/28/90 WW? <10 <5.0 <;5.0 ^5.0 <;5.0 C5,0 <^5.0 <5.0 ^5.0 <10 

Key: Less than indicates that the compound was not found or was below the reported detection limit. Thirty-four volatile compounds were included 
in the analytical scan. Compounds not detected are not shown on the table. 
DAL = Daily Analytical Laboratories, Peoria, Illinois. 
ECI = Environmental Consultants, Inc., Clarksville, Indiana. 
RASS = Randolph & Associates, Inc., Peoria, Illinois. 
WWES = WW Engineering & Science, Grand Rapids, Michigan. 

o 
•-h 

Note: (1) Chloroform = 54 ug/1 
(2) Xylene detected in T-6B (21 ug/1), T-7B (240 ug/I), T-7B Rcp.(230 ug/I), and 7-9 (270 ug/I) 
* Estimated value as a result of data not meeting QA/QC validation criteria. 
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TABLE 3-6 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR SEMIVOLATILE ORGANICS 
(all results in ug/1) 

Well 
Number 

Date 
Sampled Lab 

Bis-(2-Etbyl Hexyl) 
Pbthalate 

Butyl 
Benzyl 

Pbthalate 
Dietbyl-
Dhtbalate 

Di-n-butyl 
Pbthalate 

Di-n-octyl 
Dbibalate 

4-Metbyl-
nbenol Phenol Pvrene Comments 

T-1 02AZ7/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 
T-1 05/22/90 WWES <2.0 <3.0 <1.0 <2.0 2 
T-1 08/29/90 WWES <2.0 <3.0 <1.0 <2.0 <5.0 <2.0 <1.0 

T-2A 02/26/90 WWES <2.0 <3.0 5.0 <2.0 <1.0 
T.2A 02/26/90 WWES <2.0 <3.0 8.0 <2.0 <1.0 Replicate 
T-2A 05/22/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 
T-2A 08/29/90 WWES <2.0 <3.0 <1.0 <2.0 <5.0 <2.0 <1.0 

T-2B 02/26/90 WWES 3.0 <3.0 18 <2.0 <1.0 
T-2B 05/22/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 
T-2B 08/29/90 WWES <2.0 <3.0 <1.0 <2.0 <5.0 <2.0 <1.0 

T-3 02/27/90 WWES 3.0 <3.0 <1.0 <2.0 <1.0 
T-3 02/27/90 WWES 10 <3.0 <1.0 <2.0 <1.0 Replicate 
T-3 05/23/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 
T-3 05/23/90 WWES <2.0 <3.0 <1.0 <2.0 2 Replicate 
T-3 08/29/90 WWES 4.0 <3.0 <1.0 <2.0 <5.0 <2.0 <1.0 

Replicate 

T-4A 02/27/90 WWES 3.0 3.0 <1.0 <2.0 <5.0 <1.0 
T-4A 05/22/90 WWES <2.0 <3.0 <1.0 <2.0 <5.0 <1.0 
T^A 08/28/90 WWES <2.0 <3.0 <1.0 <2.0 <5.0 <2.0 <1.0 

T-4B 02/27/90 WWES 7.0 <3.0 2.0 <2.0 <1.0 
T^B 02/27/90 WWES 9.0 <3.0 <1.0 <2.0 <1.0 Replicate 
T-4B 05/22/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 

Replicate 

T-4B 05/22A)0 WWES <2.0 <3.0 <1.0 <2.0 <1.0 Replicate 
T-IB 08/28/90 WWES <2.0 <3.0 <:I.O <;2.0 <:5.0 <;2.0 <:1.0 



TABLE 3-6 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR SEMIVOLATILE ORGANICS 
(all results in ug/1) 

WcU 
Number 

Date 
Samoled Lab 

Bls-(2-EUiyl Hexyl) 
Pbtbalate 

Butyl 
Benzyl 

Pbtbalate 
Dietbyl-
Dbtbalate 

Dl-n-butyl 
Pbtbalate 

Dl-n-octyl 
Dbtbalate 

4-Metbyl-
Dbenol Pbcnol Pvrene Comments 

T-4B 08/28/90 WWES <2.0 <3.0 <1.0 <2.0 <5.0 <2.0 <1.0 Replicate 

T-5A 02/27/90 WWES 6.0 <3.0 <1.0 <2.0 <1,0 
T-5A 05/22/90 WWES <2.0 <3.0 <1.0 9 <1.0 
T-5A 08/28/90 WWES <2.0 <3.0 <1.0 <2.0 <5.0 <2.0 <1.0 

T-5B 02/27/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 
T-5B 05/22/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 
T-SB 05/22/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 Replicate 
T-5B 08/28/90 WWES <2.0 <3.0 <1.0 <2.0 <5.0 <2.0 <1.0 

T-5C 02/27/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 
T-5C 05r22J90 WWES <1000 <3.0 <1.0 3 <1.0 
T-5C 08/28/90 WWES <2.0 <3.0 <1.0 <2.0 <5.0 <2.0 <1.0 

T-6A 02/26/90 WWES <2.0 3.0 24 <2.0 <1.0 
T-6A 05/22/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 
T-6A 08/29/90 WWES <2.0 <3.0 <1.0 <2.0 <5.0 <2.0 <1.0 
T-6A 08/29/90 WWES <2.0 <3.0 <1.0 <2.0 <5.0 <2.0 <1.0 Replicate 

T-6B 02/26/90 WWES 5.0 <3.0 4.0 <2.0 <1.0 
T-6B 05/22/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 
T-6B 08/29/90 WWES <2.0 <3.0 <1.0 <2.0 <5.0 <2.0 <1.0 

T-iC 02/26/90 WWES <2.0 <3.0 6.0 <2.0 <1.0 
T-6C 05/22/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 
T-6C 08/29/90 WWES <2.0 <3.0 <1.0 <2.0 <5.0 <2.0 <1.0 

NJ 
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TABLE 3-6 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR SEMIVOLATILE ORGANICS 
(all results in ug/1) 

WeU 
Number 

Date 
Samnled Lab 

Bis-(2-EthyI Hexyl) 
Pbtbalate 

Butyl 
Benzyl 

Pbtbalate 
Diethyl-
Dbtbalate 

Dl-n-butyl 
Pbtbalate 

Dl-n-octyl 
Dbtbalate 

4-Methyl-
Dbenol Phenol Pvrcne Comments 

T-7A 02/28/90 WWES <2.0* <3.0* <1.0^ <2.0 <1.0 
T-7A 05/23/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 
T-7A 08/30/90 WWES <2.0 <3.0 <1.0 <2.0 <5.0 <2.0 <1.0 

T-7B 02/28/90 WWES 8.0* <3.0* <1.0* <2.0 <1.0 
T-7B 02/28/90 WWES 5.0 <3.0 <1.0 <2.0 <1.0 Replicate 
T-7B 05/23/90 WWES <3.0 <3.0 <1.0 <2.0 <1.0 
T-7B 05/23/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 Replicate 
T-7B 08/30/90 WWES <2.0 <3.0 <1.0 <2.0 <5.0 <2.0 <1.0 
T.7B 08/30/90 WWES <2.0 <3.0 <1.0 <2.0 <5.0 <2.0 <1.0 Replicate 

T-8 02/28/90 WWES 3.0* <3.0* <1.0» <2.0 <1.0 
T-8 05/23/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 
T-8 08/29/90 WWES <2.0 <3.0 <1.0 <2.0 <5.0 <2.0 <1.0 

T-9 02At8/90 WWES 4.0* <3.0* <1.0* <2.0 <1.0 
T-9 05/24/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 
T-9 05/24/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 Replicate 
T-9 08/29/90 WWES 28 <3.0 <1.0 <2.0 <5.0 <2.0 <1.0 

T-10 02/28/90 WWES 11 <3.0 <1.0 <2.0 <1.0 
T-10 05/23/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 
T-10 08/29/90 WWES <2.0 <3.0 <1.0 <2.0 <5.0 <2.0 <1.0 

T-lIA 02/26/90 WWES 3.0 <3.0 13.0 <2.0 <1.0 
T-llA 05/22/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 
T-llA 08/30/90 WWES <2.0 <3.0 <1.0 <2.0 <5.0 <2.0 <1.0 

o 
vo 



TABLE 3-6 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR SEMIVOLATILE ORGANICS 
(all results in ug/1) 

WeU 
Number 

Date 
Samoled Lab 

Bis-(2-Ethyl Hexyl) 
Phthalate 

Butyl 
Benzyl 

Phthalate 
Diethyl-
nhthalate 

Dl-n-butyl 
Phthalate 

Di-n-octyl 4-Methyl-
Dhenol Phenol Pvrene 

T-llB 02/26/90 WWES <2.0 <3.0 2.0 <2.0 <1.0 
T-llB 05/22/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 
T-llB 08/30/90 WWES <2.0 <3.0 <1.0 <2.0 <5.0 <2.0 <1.0 

T-llC 02/26/90 WWES 3.0 <3.0 <1.0 <2.0 <1.0 
T-IIC 05/22/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 
T-llC 08/30/90 WWES <2.0 <3.0 <1.0 <2.0 <5.0 <2.0 <1.0 

T-12 02/27/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 
T-12 05/24/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 
T-12 08/29/90 WWES N/A 

o 
l-tl T-13A 02/28/90 WWES 5.0* <3.0* <1.0* <2.0 <1.0 
VO T-13A 05/23/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 

T-13A 08/28/90 WWES <2.0 <3.0 <1.0 <2.0 <5.0 <2.0 <1.0 

T-I3B 02/28/90 WWES 11 <3.0 3.0 <2.0 <1.0 
T-I3B 05/23/90 WWES <2.0 <3,0 <1.0 <2.0 <1.0 
T.13B 08/28/90 WWES <2.0 <3.0 <1.0 <2.0 <5.0 <2.0 <1.0 

T-14 02/28/90 WWES 20 <3.0 <1.0 <2.0 <1.0 
T-14 05/23/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 
T-i4 08/30/90 WWES 37 <3.0 <1.0 <2.0 <5.0 <2.0 <1.0 

T-i5 02/28/90 WWES 9.0 <3.0 <1.0 <2.0 <1.0 
T-15 05/23/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 
T-15 08/29/90 WWES <2.0 <3.0 <1.0 <2.0 <5.0 <2.0 <1.0 



TABLE 3-6 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR SEMIVOLATILE ORGANICS 
(all results in ug/1) 

WeU 
Number 

Date 
Samnled Lab 

Bis-(2-Etbyl Hexyl) 
Phtbalate 

Butyl 
Benzyl 

Phtbalate 
Diethyl-
Dhtbaiate 

Dl-n-butyl 
Phtbalate 

Di-n-octyl 
Dhtbalate 

4-Metbyl-
Dhenol Phenol Pvrene Comments 

T-16 02/28/90 WWES 17 <3.0 <1.0 <2.0 <1.0 
T-16 05/24/90 WWES <3.0 <3.0 <1.0 <2.0 <1.0 
T-16 08/29/90 WWES <2.0 <3.0 <1.0 <2.0 <5.0 <2.0 <1.0 

W-1 02/17/88 RASS <10 <10 <10 91 
W-1 02/27/90 WWES <2.0 <3.0 4.0 <2.0 <1.0 
W-l 05/23/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 
W-1 08/28/90 WWES <3.0 <3.0 <1.0 <2.0 7.0 <2.0 3 

W-ID 02/17/88 RASS <10 <10 <10 <10 
W-ID 02/27/90 WWES <2.0 <3.0 5.0 <2.0 <1.0 
W-ID 05/23/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 
W-ID 08/28/90 WWES <2.0 <3.0 <1.0 <2.0 <5.0 <2.0 <1.0 

W.2 02/17/88 RASS <10 <10 <10 <10 
W.2 02/26/90 WWES <2.0 <3.0 35 <2.0 <1.0 
W-2 05/22/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 
W-2 08/29/90 WWES <2.0 <3.0 <1.0 <2.0 <5.0 <2.0 <1.0 

W-2D 02/17/88 RASS <10 <10 <10 12 
W-2D 02/26/90 WWES <2.0 <3.0 22 <2.0 <1.0 
W-2D 05/22/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 
W-2D 08/29/90 WWES <2.0 <3.0 <1.0 <2.0 <5.0 <2.0 <1.0 

W-3 02/17/88 RASS <10 <10 <10 42 
W.3 02/27/90 WWES <2.0 <3.0 5.0 <2.0 <1.0 
W-3 05/23/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 
W-3 08/29/90 WWRS <2.0 <3.0 <1.0 <2.0 <S.Q <2,Q <;1.0 

Ul 

o 
Hi 
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TABLE 3-6 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR SEMIVOLATILE ORGANICS 
(all results in ug/1) 

a> 

a 
vO 

Well Date Bis-(2-Ethyl Hexyl) 
Butyl 

Benzyl Diethyl- Di-n-butyl Di-n-octyl 4-Mcthyl-

W-3D 02/17/88 RASS <10 <10 <10 <10 
W-3D 02/27/90 WWES <2.0 <3.0 2.0 <2.0 <1.0 
W-3D 05/23/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 
W-3D 08/29/90 WWES 9.0 <3.0 <1.0 <2.0 <5.0 <2.0 <1.0 

W-4 02/17/88 RASS <10 64 <10 <10* 
W-4 02AZ7/90 WWES <2.0 <3.0 14 <2.0 <1.0 
W-4 05/23/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 
W-4 08/29/90 WWES <2.0 <3.0 <1.0 <2.0 <5.0 <2.0 <1.0 

W^D 02/17/88 RASS <10 <10 <10 71 
W^D 02/27/90 WWES 3.0 <3.0 3.0 <2.0 <1.0 
W-4D 05/23/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 
W^D 08/29/90 WWES <2.0 <3.0 <1.0 <2.0 <5.0 <2.0 <1.0 
W-4D 08/29/90 WWES <2.0 <3.0 <1.0 <2.0 <5.0 <2.0 <1.0 Replicate 

W-5 02/18/88 WWES <10 <10 <10 <10* 

W-5D 02/18/88 WWES <10 <10 <10 45* 

W-6 02/18/88 WWES <10 <10 <10 421* 

W-7 02/18/88 WWES <10 <10 <10 22* 
W-7 02/18/88 WWES <10* <10 <10 <10 Replicate 

W-8 02/17/88 WWES <10 <10 <10 20* 
W-S 02/27/90 WWES <2.0 <3.0 25 <2.0 <1.0 
W.8 05/22/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 
W-8 08/29/90 WWES <2.0 <3.0 <1.0 <2.0 <2S) <1.0 



TABLE 3-6 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR SEMIVOLATILE ORGANICS 
(all results in ug/1) 

WcU 
Number 

Date 
Samoled Lab 

Bis-(2-Elhyl Hexyl) 
Phthalate 

Butyl 
Benzyl 

Phthalate 
Diethyl-
ohthaiate 

Di-n-butyl 
Phthalate 

Di-n-octyl 
Dhtbalate 

4-Methyl-
nhenol Phenol Pvrene Conunenta 

W-9 02/17/88 WWES <10 <10 <10 <10* 
W-9 02/27/90 WWES 3.0 <3.0 3.0 <2.0 <1.0 
W-9 05/23/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 
W-9 08/28/90 WWES <2.0 <3.0 <1.0 <2.0 <5.0 <2.0 <1.0 

W-10 02/17/88 WWES 13 <10 <10 61 
W-10 02/27/90 WWES 3.0 <3.0 <1.0 <2.0 <1.0 
W-10 05/23/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 
W-10 08/29/90 WWES <2.0 <3.0 <1.0 <2.0 <5.0 <2.0 <1.0 

W-11 02/18/88 WWES <10 <10 <10 <10 
W-11 02/27/90 WWES <2.0» <3.0* 12^ <2.0 <1.0 
W-11 05/24/90 WWES 17 <3.0 <1.0 <2.0 <1.0 
W-11 08/29/90 WWES <2.0 <3.0 <1.0 <2.0 <5.0 <2.0 <1.0 

W-12 02/18/88 WWES <10 <10 <10 <10 
W-12 02/18/88 WWES <10 <10 <10 <10 Replicate 

W-13 02/18/88 WWES <10* <10 <10 <10 

W-14 02/18/88 WWES <10* <10 <10 <10 

K-14 01/16/73 <1 
K-14 02/01/73 2 
K-14 05/02/73 1 
K-14 08/20/73 8 
K-14 10/05/73 1 
K-14 11/21/73 <1 
K-14 Qmm 

o 
Hi 

VO 



TABLE 3-6 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR SEMIVOLATILE ORGANICS 
(all results in ug/1) 

Butyl 
WeU Date Bis-(2-Ethyl Hexyl) Benzyl Diethyl- Di-n-butyl Di-n-octyl 4-Melhyl-

Number Samoled Lab Phtbalate Phtbalate Dhtbalate Phtbalate Dbthalate Dhenol Phenol Pvrene Comments 

K-14 12A)4/78 
K-14 06/03/81 
K-14 03/26/85 <100 

K-15 01/16^3 <1 
K-15 02A)l/73 <1 
K-15 05/02/73 2 
K-15 08/20/73 7 
K-15 10/05/73 3 
K-15 11/21/73 <1 

AD-1 06A)4/90 WWES 18 <3.0 <1.0 <2.0 <1.0 
AD-1 08/28/90 WWES <3.0 <3.0 <1.0 <2.0 <5.0 <2.0 <1.0 
AD-1 11/26/90 WWES <20 
AD-1 02/25/91 WWES <10 
AD-1 05/28/91 WWES <20 

AD-2 06/04/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 
AD-2 08/28/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 
AD-2 08/28/90 WWES <2.0 <3.0 <1.0 <2.0 <5.0 <2.0 <1.0 
AD-2 11/26/90 WWES <20 
AD-2 02/25/91 WWES <10 
AD-2 05/28/91 WWES <20 

AD-3 06/04/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 
AD-3 06«)4/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 
AD-3 08/28/90 WWES <2.0 <3.0 <1.0 <2.0 <5.0 40 <1.0 
AD-3 11/26/90 WWES <20 
AP-3 02/25/91 WWRS 40 

00 

lO 



TABLE 3-6 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR SEMIVOLATILE ORGANICS 
(all results in ug/1) 

WeU 
Number 

Date 
Sampled Lab 

Bis-(2-Ethyl Hexyl) 
Phthalate 

Butyl 
Benzyl 

Phthalate 
Dlethyl-
ohthalale 

Dl-n-butyl 
Phthalate 

Di-n-octyl 
phthalate 

4-Methyl-
phenol Phenol Pvrcne Comments 

AD-3 05/28/91 WWES 60 

AD-4 06/04/90 WWES <2.0 <3.0 <1.0 <2.0 <1.0 
AD-4 08/28/90 WWES <2.0 <3.0 <1.0 <2.0 <5.0 31 <1.0 
AD-4 11/26/90 WWES <20 
AD^ 11/26/90 WWES <20 RepUcate 
AD-4 02/25/91 WWES 30 
ATM 02/25/91 WWES 40 RepUcate 
AD-4 05/28/91 WWES 60 
AD-4 05/28/91 WWES 60 Replicate 

AD.5 06/04«0 WWES 28 <3.0 <1.0 <2.0 <1.0 
AD-5 08/28/90 WWES <2.0 <3.0 <1.0 <2.0 <5.0 <2.0 <1.0 
AD-5 11/26W WWES <20 
AD-5 02/25/91 WWES <10 
AD-5 05/28/91 WWRS <20 

ID 

O 
•-h 
vO 

Note: Less than indicates that the compound was not found or was bdow the 
reported detection limit Sixty-five semivolatile compounds were included 
in the analytical scan. Compounds not detected are not shown on the table. 

* Estimated value as a result of data not meeting QA/QC validation criteria. 

Key: DAL = Daily Analytical Laboratories, Peoria, Illinois. 
ECI s Environmental Consultants, Inc., Clarksville, Indiana. 
RASS = Randolph & Associates, Inc., Peoria, Illinois. 
WWES = WW Engineering & Science, Grand Rapids, Michigan. 

COMMENTS: 
1. K-14 
2. K-15 

: Keystone Production Well (West WeU). 
: Keystone Production Well (East Well). 



TABLE 3-7 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR MISCELLANEOUS PARAMETERS 

Haidoesf Total 
Date asmg/I Alkalinity Bicarbonate Chloride Sulfate TOO COD TOX 

WcU# .Sampled Lab CaC03 (mg/ll (mR/1) (ma/l) (m«t/I) (mg/1) (UR/L> Comments; 

T-1 lim/90 WWES 2200 381 465 942 394 <1.0 16 
T-1 02/27/91 WWES 2110 377 460 1040 351 <1.0 <5.0 
T-1 02/27/91 WWES 2130 377 459 1020 387 <1.0 85 Replicate 
T-1 05/29/91 WWES 2250 383 383 1010 375 1.1 6.4 

T-2A 11/27/90 WWES 824 411 501 267 130 1.0 <5.0 
T-2A 02^6/91 WWES 900 402 491 255 150 1.2 9.2 
T.2A 05/29/91 WWES 940 407 407 203 200 1.1 <5.0 

T-2B 11/27/90 WWES 1648 420 512 937 550 1.2 20 
T-2B 02/25/91 WWES 2400 399 487 978 583 1.0 19 
T-2B 05«9/91 WWES 2660 403 403 961 525 <1/) <5.0 

T-3 12/06/90 WWES 522 397 485 52 80 <1.0 <5.0 
T-3 12A)6/90 WWES 478 403 491 53 76 <1J0 <5.0 Replicate 
T-3 02/26/91 WWES 560 410 500 50 106 1.1 <5.0 
T-3 05/31/91 WWES 580 409 409 56 113 1.2 <5.0 
T-3 05/31/91 WWES 520 402 402 58 114 <1.0 <5.0 Rq>licate 

T-4A 11/2X/90 WWES 1220 381 466 199 574 <1.0 13 
T-4A 02/26/91 WWES 1280 387 472 202 600 1.6 <5.0 
T-4A 05/29/91 WWES 1370 391 391 187 450 <1.0 14 

T-4B 11/2S/90 WWES 660 284 347 150 135 <1.0 17 
T-4B 02^6/91 WWES 680 336 409 151 161 <1.0 <5.0 
T-4B 05/29/91 WWES 710 336 336 145 110 <1.0 <5.0 

T-5A 11/27/90 WWES 491 370 451 69 110 1.7 5.6 
T-5A 02/25/91 WWES 680 382 466 71 163 1.9 <5.0 
T-5A OSn.9/91 WWES 650 392 392 73 110 1.5 <5.0 

T-5B 11/27/90 WWES 1153 386 471 146 600 <1.0 <5.0 
T-5B 02/25/91 WWES 1240 332 405 133 450 1.8 <5.0 
T-5B osn9/9i WWES 1310 376 376 14 650 <1.0 <5.0 

T-5C 11/27/90 WWES 1089 393 479 549 475 <1.0 24 
T-5C 02/25/91 WWES 1760 383 468 571 373 <1.0 6.9 
T-5C 05«9/91 WWES 1890 395 395 575 450 <1.0 19 
T-5C 05/29/91 WWES 1830 398 398 582 450 1.2 7J Replicate 

T-6A lim/90 WWES 505 190 232 77 300 3.2* 15 
T-6A 11/27/90 WWES 541 191 233 80 350 3.1 8.4 Replicate 
T-6A 02/26/91 WWES 760 188 229 80 322 3.2 10 
T-6A 02/26/91 WWES 740 187 228 80 503 3.2 11 R^licate 
T-6A 05/29/91 WWES 710 188 188 83 450 3.7 <5.0 
T-6A 05/29/91 WWES 710 190 190 1 83 450 3.8 <5.0 Replicate 
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TABLE 3-7 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR MISCELLANEOUS PARAMETERS 

WeU# 
Date 

Sampled Lab 

Hardnen 
aamc/l 
CaC03 

Total 

(mgn) 
Bicarbonate Chloride Sulfate TOG 

(mK/1) 
COD 
(me/l) 

T-6B 11/27/90 WWES 461 369 450 180 120 IJ <5.0 
T-6B 02/26/91 WWES 700 367 448 149 210 2.0 6.0 
T-6B 05/29/91 WWES 680 359 359 138 180 2J <5.0 

T-6C 11/27/90 WWES 1392 374 457 690 450 <1.0 <5.0 
T-6C 02/26/91 WWES 1940 369 450 694 385 <1.0 12 
T-6C 03/29/91 WWES 1020 374 374 710 599 1.0 8.0 

T-7A 11/28/90 WWES 340 273 333 388 106 2J 14 
T-7A l\rW90 WWES 328 282 345 408 127 7JS 11 
T-7A 02/27/91 WWES 560 279 341 752 102 2.4 13 
T-7A 05/29/91 WWES 410 284 284 585 131 2J <5.0 

T-7B 11/28W WWES 650 351 429 150 154 <1.0 <5.0 
T-7B 02/27/91 WWES 710 374 457 190 161 <1.0 <5.0 
T.7B 02«7/91 WWES 680 368 450 192 168 <1.0 <5.0 
T-7B 05/29/91 WWES 880 371 371 209 194 1.1 6B 
T-7B 05/29/91 WWES 930 370 370 218 192 <1.0 <5.0 

T-8 11/28/90 WWES 1188 454 533 78 843 2S 6.6 
T-8 02«7/91 WWES 1520 446 544 75 727 2.4 <5.0 
T-8 05/28/91 WWES 1380 439 439 69 805 3.1 <5.0 

T-9 11/28/90 WWES 460 371 453 233 111 <1.0 <5.0 
T-9 iim«o WWES 424 373 455 238 91 <1.0 <5.0 
T-9 02/27/91 WWES 610 373 455 362 87 <1.0 <5.0 
T-9 05/29/91 WWES 590 385 385 249 110 <1.0 <5.0 

T-10 11/28W WWES 3560 320 391 2200 1520 1.2 35 
T-10 02/27/91 WWES 4460 299 365 2250 1170 IJ 60 
T-10 05/29/91 WWES 2970 302 302 2090 1340 IJ 34 

T-llA 11/27/90 WWES 450 421 513 77 65 2.3 <5.0 
T-llA 02/26/91 WWES 660 379 462 93 187 2.9 <5.0 
T-llA 05/30/91 WWES 550 383 383 93 176 3.6 8.8 

T-llB 11/27/90 WWES 634 366 447 165 160 <1.0 21 
T-llB 02/26/91 WWES 800 359 437 182 202 <1.0 <5.0 
T-llB 05/30/91 WWES 710 356 356 147 193 1.1 <5.0 

T-lIC 11/27/90 WWES 824 389 475 92 475 IJ 24 
T-llC 02/26/91 WWES 1220 383 219 92 674 IJ 9.2 
T-llC 05/30/91 WWES 1460 382 382 94 188 1.8 17 

TOX 
Conunente: 

Replicate 

Replicate 

Rqulicate 

Replicate 
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TABLE 3-7 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR MISCELLANEOUS PARAMETERS 

WeU# 
Date 

Sampled Lab 

Hanlness 
asmg/1 
CaC03 

Total 
Alkalitiity 

(mg/ll 
Bicarbonate 

(mg/l) 
Chloride Sulfote TOG COD TOX 

(ugA) Comments; 

T-12 11/28W WWES 730 372 453 476 317 1.1 24 
T-12 02«8/91 WWES 1170 376 459 343 317 <1.0 6.6 

T-13A 11/28/90 WWES 1735 260 318 1340 198 1.0 34 
T-13A 02/28/91 WWES 2480 170 207 1520 239 1.1 14 
T-13A 05/29/91 WWES 2430 180 180 1480 136 1.6 35 

T-13B 11/28/90 WWES 6600 302 373 3780 250 1.6 61 
T-13B 02/28/91 WWES 6600 291 355 3540 511 1.7 87 
T-13B 05«9/91 WWES 3770 300 300 3630 629 1.9 53 

T-14 11/27/90 WWES 1499 436 533 102 900 2.6 <5.0 
T-14 02/27/91 WWES 1580 431 526 102 968 2.9 <5.0 
T-14 05/28/91 WWES 1660 426 426 100 1120 3J <5.0 

T-15 11/28/90 WWES 640 305 376 51 115 <1.0 36 
T-15 02/27/91 WWES 630 309 377 54 195 <1.0 <5.0 
T-15 05/28/91 WWES 840 309 309 47 255 13 <5.0 

T-16 11/28/90 WWES 1860 383 467 876 374 <1.0 11 
T-16 02/28/91 WWES 1780 388 473 821 381 <1.0 25 
T-16 02/28/91 WWES 1940 391 477 822 304 <1.0 12 Rqtlkate 
T-16 05Q9/91 WWES 1940 383 383 845 403 1.0 <5.0 

Rqtlkate 

T-17 05/30/91 WWES 2720 412 412 32 134 1.1 576 
T-17 05/30/91 WWES 2980 414 414 31 125 13 676 Replicate 

T-18 05/28/91 WWES 2760 383 383 18 156 3.6 5800 

T-19A 05/29/91 WWES 740 307 307 20 231 33 184 

T-19B 05/29/91 WWES 1080 405 405 71 301 5.1 24 

T-19C 05/29/91 WWES 1460 417 417 144 945 1.6 <5.0 

T-20 05/29/91 WWES 5640 372 372 653 704 1.9 1920 

T-21 05/29/91 WWES 1740 449 449 116 1610 2.5 940 

W-1 09<W86 DAL 83 220 8.4 6.4 
W-1 09/04/86 DAL 17.6 Duplicate 
W-1 11/21/86 DAL 130 370 6.61 10.6 
W-1 11/21/86 DAL 6.45 10.4 Duplicate 
W-1 11/21/86 DAL 6.14 10.8 Triplicate 
W-1 11/21/86 DAL 630 93 Quadrt^licate 
W-1 02/18«7 DAL 160 610 4.40 1X9 
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TABLE 3-7 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR MISCELLANEOUS PARAMETERS 

Date 
WeU# Sampled Lab 

Haidnen 
as mg/1 
CaC03 

Total 
Albdinity 

(mn/l) 
Bicarbooate Chloride Sulfate TOO COD TOX 

(mgA) (mg/ll (mg/1) (mg/ll (UEA-) Conunents; 

W-1 
W-1 
W-1 
W-1 
W-1 
W-1 
W-1 
W-1 
W-1 

02/1S/S7 
02/18/87 
COJliKl 
05/27/87 
05^7/87 
05A27/87 
QSmKl 
02/17/88 
11/28/89 

DAL 
DAL 
DAL 
RASS 
RASS 
RASS 
RASS 
RASS 

763 

433 
4.63 
4.49 

489 9.06 
836 
9.08 
8.06 

207 831 

W-1 11/28/90 WWES 696 180 219 86 396 
W-1 02/27/91 WWES 480 269 328 40 162 
w-1 05«9/91 WWES 590 336 336 53 97 

W-ID 0004/86 DAL 220 250 
W-ID 09/04/86 DAL 
W-ID DAL 230 240 
W-ID 11/21/86 DAL 
W-ID 11/21/86 D/VL 
W-ID 11/21/86 DAL 
W-ID 02/18/87 DAL 230 230 
W-ID 02/18«7 D/^ 
W-ID ouiwn DAL 
W-ID cojxwn DAL 
W-ID 05«7/87 RASS 232 215 
W-ID osiriKi RASS 
W-ID 05/27/87 RASS 
W-ID 05/27/87 RASS 
W-ID 02/17/88 RASS 246 303 
W-ID ll/28«0 WWES 1056 423 516 235 421 
W-ID 02/27/91 WWES 1012 420 513 240 383 
W-ID 05/29/91 WWES 990 418 418 196 336 

W-2 09/04/86 DAL 250 250 
W-2 09/04/86 DAL 
W-2 09/04/86 DAL 250 240 
W-2 09/04/86 DAL 
W-2 11/21/86 DAL 270 230 
W-2 11/21/86 DAL 
W-2 11/21/86 D/VL 
W-2 11/21/86 DAL 
W-2 02/18/87 Di\L 290 230 
W-2 02/18/87 DAL 
W-2 02/18«7 DAL 
W-2 02/18/87 DAL 
W-2 05/27/87 RASS 308 189 
W-2 05/27/87 RASS 

56 
20 
56 

1.1 
7.4 
16 

23 

232 
2.75 
2.48 
2.16 
130 
L45 
230 
1.85 
7.17 
630 
5.68 
5.49 

<1.0 <5.0 
13 <5.0 
1.7 <5.0 

9.8 

9.6 

8.87 
833 
103 
9.65 
7.01 
732 
7.95 
731 
835 
839 

18.9 Duplicate 
13.8 Triplicate 
133 Quadniplicate 

18 
17 Duidicate 
15 Triplicate 
17 Quadruplicate 

Dry 

216 
200 Duplicate 
182 
184 Duplicate 
189 Triplicate 
157 QuLbi^Ucate 
122 
132 Duplicate 
148 Triplicate 
140 Quadruplicate 
280 
260 Duplicate 
220 Triplicate 
180 Quadriplicate 

1530 
1840 Duplicate 
1690 Replicate 
2180 R^licate, 
1660 
2360 Duplicate 
1310 Triplicate 
1830 Quadruplicate 
1139 
1157 DupUcate 
1131 Triplicate 
1231 Quadriplicate 
2200 
2400 Duplicate 
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TABLE 3-7 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR MISCELLANEOUS PARAMETERS 

Haidnen Total 
Dale aimg/l AOcalinity Bicarbonate Chloride Sulfate IOC COD TOX 

WeU# Sampled Lab CaC03 (meA) (mg/l) taE/l) (rnn/l) (me/l) (mi{/l) fue/Ll Comments: 

W.2 0507/87 RASS 7.44 2400 Triplicate 
W-2 0SO7/87 RASS 7.13 2800 QuadnipEcate 
W-2 02/17/88 RASS 309 250 
W-2 1107/90 WWES 764 387 473 204 320 4.9 15 
W-2 0206/91 WWES 980 336 4lb 178 308 5.1 20 
W-2 0509/91 WWES 950 357 357 171 393 6.1 25 

W-2D 09/0406 DAL 370 380 3.1 2500 
W-2D 09/0406 DAL 2480 Duplicate 
W-2D 110106 DAL 370 330 1.86 194 
W-2D 110106 DAL 1.61 192 Duplicate 
W-2D 110106 DAL 2.17 190 Triplicate 
W-2D 110106 DAL 1.79 189 Quadriplicate 
W-2D 02/18/87 DAL 360 330 1.48 187 
W-2D 02/1807 DAL 199 212 Duplicate 
W-2D 020807 DAL 1.72 190 Triplicate 
W-2D 020807 DAL 153 194 Quadriplicate 
W-2D 0507/87 RASS 362 297 351 90 
W-2D 0507/87 RASS 337 110 Duplicate 
W-2D 0507/87 RASS 3.49 100 Triplicate 
W-2D Q507/87 RASS 3.45 90 Quadruplicate 
W-2D 02/17/88 RASS 371 305 
W-2D 1107/90 WWES 618 420 513 350 250 <1.0 5.0 
W-2D 020601 WWES 1210 419 511 358 328 <1.0 <5.0 
W-2D 0509/91 WWES 1260 416 416 339 341 1.0 6.1 

W-3 09/05/86 DAL 94 630 5.6 2Z1 
W-3 09/QSO6 DAL 29.0 Duplicate 
W-3 110106 DAL 71 370 6.04 34.2 
W-3 110106 DAL 556 21.8 Duplicate 
W-3 110106 DAL 554 14.4 Triplicate 
W-3 110106 DAL 5.62 32.4 Quadruplicate 
W-3 02/1807 DAL 59 350 4.23 16.8 
W-3 02/1807 D/^ 4.96 17.8 Duplicate 
W-3 02/1807 DAL 4.42 19.8 Triplicate 
W-3 02/1807 DAL 4J7 20.0 Quadruplicate 
W-3 050807 RASS 783 243 34.5 30 
W-3 050807 RASS 35.9 34 Duplicate 
W-3 050807 RASS 35.5 18 Triplicate 
W-3 050807 RASS 35.4 22 Quadruplicate 
W-3 02/17/88 RASS 140 360 
W-3 12A)6O0 WWES 500 297 362 63 193 3.1 8.4 
W-3 0207/91 WWES 500 299 364 37 202 2.4 <5.0 
W-3 05/30/91 WWES 890 344 344 51 720 35 55 
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TABLE 3-7 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR MISCELLANEOUS PARAMETERS 

WeU# 

Hardness To^ 
Date asmt/I Bicaibonale Chloride Sulfate TOG COD TOX 

Lab CaC03 _(mgAl -U. fmu/I) (nij/l) CoDunents: 

W-3D 09/QS/86 DAL 320 660 2.6 535 
W-3D 09/05/86 DAL 532 Duplicate 
W-3D \\n\m DAL 310 720 2A4 944 
W-3D 11/21/86 DAL 2.18 1440 Duplicate 
W-3D 11/21/86 DAL 2.62 1040 Triplicate 
W-3D 11/21/86 DAL 2J2 733 Quadruphcate 
W-3D dOJlWl DAL 320 730 3J3 483 
W-3D oviwn DAL 346 517 Duplicate 
W-3D 02/18ffi7 DAL 4.16 643 Triplicate 
W-3D oojiwn DAL 239 646 Quadnqtlicide 
W-3D 05/28ffl7 RASS 324 669 19.5 270 
W-3D 05/28«7 RASS 18.4 275 Duplicate 
W-3D 05/28/87 RASS 17.7 240 Triplicate 
W-3D 05/28«7 RASS 18.2 240 
W-3D 05/28«7 RASS 328 628 15J 4100 Rqtlkate 
W.3D 05/28«7 RASS 13.8 3500 Replicate, 

Quadnjplicate 
W-3D 05/28«7 RASS 14.7 2900 Rqilici^ 

tr^licate 
W-3D 05/28«7 RASS 13.6 2700 Rqtlicate, 

Quadruplicate 
W.3D 02/17/88 RASS 405 809 
W.3D 12/06/90 WWES 1660 407 496 203 885 1.7 <5.0 
W-3D 0207/91 WWES 1700 414 505 195 786 lO <5.0 
W-3D 05/30/91 WWES 1740 407 407 194 105 2.2 <5.0 

W-4 09/05/86 DAL 75 1300 7.0 113 
W-4 09A)5/86 DAL 5.6 Duplicate 
W-4 1101/86 Di\L 72 1200 6.54 153 

1101/86 DAL 6.14 13.7 Duplicate 
W-4 11/2106 DAL 6.03 193 Triplicate 
W-4 1101/86 DAL 6.95 17.1 Quadruplicate 
W.4 1101/86 DAL 70 1200 6.84 143 R^licate 
W-4 11/21/86 DAL 6.48 17.8 Replicate, 
W^ 11/21/86 DAL 6.94 30.6 R^licate, 
W-4 11/21/86 DAL 6.26 493 Replicate, 
W-4 02/18«7 DAL 67 1200 5.79 7.8 

Replicate, 

W-4 02/1807 DAL 5.91 5.0 Duplicate 
W-4 02/1807 DAL 6.27 123 Triplicate 
W-4 02/1807 DAL 6.75 8.2 QuadnipUcate 
W-4 05/2807 RASS <500 902 103 15 
W-4 05/2807 RASS 11.1 16 Duplicate 
W.4 050807 RASS 9.84 22 Triplicaie 
W-4 050807 RASS 9.74 19 Quadriplicate 
W-4 02/17/88 RASS 72 783 
W-4 12A36O0 WWES 935 1T7 216 65 777 3.6 8.6 
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TABLE 3-7 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR MISCELLANEOUS PARAMETERS 

Haidneis Total 
Date asmg/I Bicafbonate Chloride Sulfate TOG COD TOX 

WeU# Sampled Lab CaC03 toRfl) (uaA.) Comments; 

W-4 02/28/91 WWES 1060 120 146 37 938 3.8 12 
W-4 05/31/91 WWES 1260 133 133 34 463 4.3 24« 

W^D 09/05/86 DAL 130 230 1.6 14.7 
W-4D 09A1S/86 DAL 175 Duplicate 
W-4D 11/21/86 DAL 140 190 1.97 6.4 

Duplicate 

W^D 11/21/86 DAL 2.18 8.1 Duplicate 
W-4D 11/21/86 DAL 1.71 22.9 Triplicate 
W-4D 11/21/86 DAL 1.61 9.7 Quadn^licate 
W-4D 02/18/87 DAL 130 210 1.37 135 
W-4D 02/18/87 DAL 2.34 1Z6 Duplicate 
W^D 02/18/87 DAL 1.38 16.9 Triplicate 
W-4D 02/18«7 DAL ZOl 1Z4 Quadriplicate 
W-4D 02/18«7 DAL 130 210 2.12 23.8 Replicate 
W^D 02/18«7 DAL 1.60 185 Replicate Duplicate 
W-4D 02A8«7 DAL IJO 135 Replicate Triplicate 
W^D 02/18«7 DAL 1.69 13.1 Rqjlkate Quadruplicate 
W-tD osnxK7 RASS 164 162 7.85 19 
W-4D 05/28/87 RASS 8.27 11 Duplicate 
W-4D QSnXKl RASS 857 16 Triplicate 
W-4D 0SI26K1 RASS 853 17 QuadnpEcate 
W-4D 02/17/88 RASS 318 263 
W-4D 12rt)6/90 WWES 820 370 431 213 187 <1.0 <3.0 
W-ilD 02^8/91 WWES 762 365 443 208 137 <15 <3.0 
W-4D 05«1/91 WWES 600 246 246 14 249 12 52 

W-5 09/05/86 DAL 120 200 9.4 23.1 
W.5 09/05/86 DAL 385 Duplicate 
W-5 11/21/86 DAL 170 210 853 37.9 
W-5 11/21/86 DAL 854 62.1 Duplicate 
W-5 11/21/86 DAL 7.82 97.7 Triplicate 
W-5 11/21/86 DAL 851 159 Quadruplicate 
W-5 tnjxvtn DAL 130 180 11.9 37.7 
W-5 cojiwn DAL 953 26.8 Duplicate 
W-5 02/18/87 DAL 8.99 275 Triplicate 
W-5 02/18«7 DAL 952 43.8 Quadruplicate 
W-5 05^7/87 RASS 136 188 145 30 
W-5 05/27/87 RASS 145 30 DupEcate 
W-5 05/27/87 RASS 14.8 29 Triplicate 
W-5 05/27/87 RASS 14.4 32 QuadnpEcate 
W-5 02/18/88 RASS 133 143 

W-5D 09/05/86 DAL 130 480 4.4 165 
W-5D 09/05/86 DAL 115 DupEcate 
W-5D 11/21/86 DAL 130 430 2.76 75.9 
W-5D 11/21/86 DAL 2.63 95.9 Duplicate 
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TABLE 3-7 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR MISCELLANEOUS PARAMETERS 

Hardseta Total 
Date aimg/l ADcalinity Bicarbonate Chloride Sulfate TOG COD TOX 

WeU# Sampled Lab CaC03 to«/l) (m«A) (man) (ma/1) (ua/L) Comments: 

W-5D 11/21/86 DAL 2J6 98.4 Tiifdicate 
W-5D 11/21/86 DAL Z81 49.7 Quadriplicate 
W-5D mjiwn DAL 130 420 2.89 11.0 
W-5D 02/18/87 DAL 2.95 15J Duplicate 
W-SD 02/18«7 DAL 2.77 11.0 Triplicate 
W-5D 02/18«7 DAL 2.68 73 Quadruplicate 
W-SD osniKi RASS 134 368 7.13 22 
W-5D 05/27/87 RASS 5.97 19 Duplicate 
W-5D 05/27/87 RASS 5.58 17 Triplicate 
W-5D 05/27/87 RASS 5.76 19 
W-5D 02/18/88 RASS 140 430 

W-6 09/05/86 DAL 79 210 5.9 27.4 
09/05/86 DAL 22.6 Diplicate 
11/21/86 DAL 110 220 3J0 1Z6 

Diplicate 

W-6 llAai/86 DAL 3.25 6.7 Duplicate 
W.6 11/21A6 DAL 3.45 63 Triplicate 
W-6 11/21/86 DAL 3J9 93 Quadruplicate 
W-6 02/18/87 DAL 110 210 7.50 8.6 
W-6 02/18/87 DAL 8.00 8.9 Duplicate 
W-6 02/18«7 DAL 6.89 <5.0 Triplicate 
W.6 auiwn DAL 6.52 8.9 Quadriplicate 
W-6 05/28«7 RASS 117 181 20.8 4 

Quadriplicate 

W.6 05/28«7 RASS 19J 9 Duplicate 
W-6 osrwvi RASS 21.1 14 Triplicate 
W-6 osmKi RASS 18.0 16 Quadruplicate 
W.6 02/18/88 RASS 188 251 

W-7 02/18«8 RASS 87 133 
W-7 02/18/88 RASS 87 145 Replicate 

W-8 02/17/88 RASS 82 275 
W-8 n/2S/90 WWES 920 389 475 70 443 3.0 12 
W.8 02/27/91 WWES 950 422 515 70 312 2.8 6.6 
W-8 05/29/91 WWES 890 440 440 58 351 3.8 6.2 

W-9 02/17/88 RASS 159 533 
W.9 11/27/90 WWES 1153 464 567 209 1000 4.0 9.5 
W-9 02/25/91 WWES 1440 493 602 160 871 3.6 10 
W-9 05/29/91 WWES 1520 539 539 166 919 4.5 19 

W-10 02/17/88 RASS 227 303 
W-10 12A)6/90 WWES 808 118 230 260 553 4.1 21 
W-10 02/25/91 WWES 1140 208 253 356 528 4.2 14 
W-10 05/30/91 WWES 910 231 231 209 789 4.1 9.2* 
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TABLE 3-7 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR MISCELLANEOUS PARAMETERS 

Hardpen Total 
Date asmg/l Alktiliaity Bicarbonate Chloiide Sulfate TOC COD TOX 

WeU# Sampled Lab CaC03 (m«/l) (ma/l) (mE/11 (m*/I) (mg/l) (nart,! Comments; 

W-ll 02/18/88 RASS 68 2140 
W-11 12A)6/90 WWES 576 <2.0 <2.0 70 647 2.1 12 
W-ll 02/27/91 WWES 740 <2.0 <2.0 63 634 2.4 14 
w-11 05/30W1 WWES 710 <2.0 <2.0 58 740 2.7 11» 

W-12 02/18/88 RASS 125 392 
W-12 02/18/88 RASS 121 404 Rq>licate 

W-13 02/18/88 RASS 154 99 

W-14 02/18/88 RASS 149 177 

K-14 01/16/73 29S 61 
K-14 02A)l/73 476 328 333 128 
K-14 05A)2n3 37.1 150 
K-14 08/2003 44.4 973 
K-14 icvosm 43.4 105 
K-14 11/2103 453 943 
K-14 030808 486 328 43.6 138 24.7 
K-14 498 334 47 146 3 
K-14 06A)3/81 485 342 50 146 3 
K-14 03O6O5 490 340 41 130 
K-14 09/0406 DAL 47 140 2.1 25.1 
K-14 09/0406 DAL 19.1 Duplicate 
K-14 11/2106 DAL 44 140 2.16 123 
K-14 11/2106 DAL 2.18 42.7 Duidkale 
K-14 110106 DAL 1.64 22.0 Tiiidicate 
K-14 11/21/86 DAL 2.18 93 Quadnqtlicate 
K-14 02/1807 DAL 45 140 4.45 <5.0 
K-14 02/1807 DAL 538 5.4 Duplicate 
K-14 02/1807 DAL 4.16 53 Triplicate 
K-14 02/1807 DAL 4.64 <5.0 Quadruplicate 
K-14 05/27/87 RASS 50.9 112 5.01 <3 
K-14 05/27/87 RASS 436 4 Duplicate 
K-14 05/27/87 RASS 4.66 <3 Tfiplicale 
K-14 05/2707 RASS 3.91 4 Quadruplicate 

K-15 01/1603 453 54 
K-15 02/0103 508 356 50.9 159 
K-15 05/0203 65.9 165 
K-15 080003 54.9 105 
K-15 10^)503 52.1 111 
K-15 11/2103 533 85 
K-15 03/2808 421 282 59.6 122 18.5 
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TABLE 3-7 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR MISCELLANEOUS PARAMETERS 

HardneM Total 
Date asmg/1 Alkalinity Bicarbonate Chloride Sulfate TOC COD TOX 

Well# Sampled Lab CaCOS (mg/l) (mg/1) (mg/n 

K-15 09/04/86 DAL 65 130 13 <5 
K-15 09/04/86 DAL <5 Dujiicate 
K-15 11/21/86 DAL 72 130 233 <5 
K-15 iinms DAL 2.11 <5 Duplicate 
K-15 11/21/86 D/iL 2.00 223 Triplicate 
K-15 11/21/86 DAL 1.58 7.6 Quadriplicate 
K-15 02/18/87 DAL 68 140 2.17 125 
K-15 02/18/87 DAL 3J0 10.2 Duplicate 
K-15 mjxwn DAL 155 <5.0 Triplicate 
K-15 02/18«7 DAL 155 105 Quadriplicate 
K-15 05/27/87 RASS 67J 98.7 14.40 4 
K-15 05/27/87 RASS 1750 4 Duplicate 
K-15 05/27/87 RASS 9.77 <3 Triplicate 
K-15 05/27/87 RASS 955 <3 Quadriplicate 

AD-1 08/29/91 WWES 1040 29000 51000 

AD-2 08A29/91 WWES 483 31000 8400 

AD-3 08/29/91 WWES 89 88000 12000 

AD-4 08/29/91 WWES 80 26000 35000 
AD-4 08/29/91 WWES 81 25000 31000 Rqilicate 

AD-5 08/29/91 WWES 442 17000 9700 

Key: DAL = Daily Analytical Labaratoiies, Peoria, Illinois. 
Ed = Environmental Consultants, Inc., Claiksville, Indiana. 
RASS = Randolph &. Ass(x:iates, Inc., Peoria, Diinois. 
WWES = WW Engineering & Science, Grand Rapids, Michigan. 

Note: * Estimated Value as a result of data not meeting QA/QC validation criteria. 

COMMENTS: 

1. K-14 = Keystone Production Well (West Well). 
2. K-IS = Keystone Production WeU (East WeU). 
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TABLE 3-8 

SUMMARY OF GROUND WATER ELEVATION 

Du(c W-1 W-1D W-2 W-2D W-3 W.3D W-4 W-4D W-5 W-5D W-6 W-7 W-8 W-9 W-10 

01/22/86 443.64 443.79 444.12 444.16 
01/23/86 - - - • 444.87 453.09 
04/22/86 443.80 443.88 443.63 444.42 445.70 454.64 
05/28/86 44.3.81 443.93 443.46 445.22 445.38 453.10 
06/23/86 444.26 444.25 443.59 446.18 445.52 454.31 
07/31/86 444.17 444.26 443.97 445.65 445.69 454.01 
08/19/86 443.43 440.29 443.64 439.95 442.92 440.19 444.72 - 445.96 445.34 453.59 
08/20/86 - - •- - - - - 439.99 - - -
09/03/86 443.30 439.86 443.62 439.59 442.75 439.73 444.04 439.64 446.04 445.37 453.57 
09/29/86 443.60 440.93 444.17 440.54 443.48 440.80 445.97 440.55 446.18 445.73 453.93 
10/30/86 444.67 442.52 444.38 442.25 443.85 442.36 445.57 441.87 447.09 446.57 453.70 
11/20/86 440.80 - - - 443.85 - 444.79 - 447.25 446.72 -
11/21/86 - 441.43 441.94 441.30 - 441.41 - 441.12 - - 453.54 
12/16/86 442.35 442.26 443.09 441.89 444.17 443.22 445.54 441.68 447.02 446.46 453.65 
02/17/87 442.60 441.12 443.04 440.88 443.87 441.03 445.00 440.87 446.91 446.39 453.59 
03/24/87 442.70 440.94 443.19 440.68 443.68 440.85 444.65 440.72 446.90 446.38 453.60 
04/23/87 443.13 440.87 443.61 440.60 443.77 440.85 445.39 440.69 446.76 446.26 453.75 
05/27/87 442.61 440.37 443.04 440.12 443.23 440.29 444.17 440.25 447.09 446.38 453.48 
07/01/87 442.23 439.37 442.74 439.12 442.87 439.33 443.94 439.30 447.27 446.68 453.55 
07/28/87 441.55 439.06 441.94 438.67 443.05 438.93 443.77 438.98 446.38 445.71 453.19 
08/31/87 441.25 438.33 442.16 437.88 442.31 438.24 443.12 438.48 446.74 446.23 453.24 
09/14/87 440.84 438.00 441.61 437.54 442.19 437.97 - - - - -
09/15/87 - - - - - - 442.79 438.16 446.77 445.93 453.17 
10/28/87 440.35 437.33 440.91 436.93 441.82 437.24 442.82 437.24 445.79 445.88 453.24 
11/24/87 440.26 437.57 441.06 437.04 441.77 437.49 443.04 437.93 446.11 445.59 453.13 
12/15/87 441.07 438.11 442.26 437.55 442.25 438.08 443.81 438.42 446.33 445.61 453.36 
02/02/88 442.44 439.17 442.99 438.58 442.82 439.14 445.34 439.42 445.72 445.38 453.63 455.08 444.30 442.88 444.05 
02/17/88 442.36 438.63 442.88 438.05 442.00 438.80 444.53 438.91 446.34 - - - 444.12 442.90 443.28 
02/18/88 • - - - - - - - - 444.91 453.41 454.52 - - -
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TABLE 3-8 

SUMMARY OF GROUND WATER ELEVATION 

Dale W-1 W-ID W-2 W-2D W-3 W-3D W-4 W-4D W-5 W-5D W-6 W-7 W-8 1 1 W-9 W-IO 

03/02/88 442.51 438.76 442.79 438.28 442.53 438.67 444.31 439.08 446.82 445.26 453.47 454.49 444.36 442.74 443.46 
04/15/88 443.26 439.87 443.40 439.07 442.66 439.58 445.13 439.94 445.52 445.16 453.47 454.71 444.31 443.57 443.07 
05/25/88 442.88 4.38.16 - - 442.14 438.19 444.09 438.35 445.74 445.36 453.51 454.19 - - 444.11 
05/26/88 . . 444.09 437.59 - • - - - - - - 444.23 443.31 -
06/29/88 440.85 436.51 441.79 436.20 441.92 437.78 442.67 441.91 446.48 445.96 453.28 453.70 442.74 441.11 442.83 
07/27/88 440.23 435.88 441.19 435.61 443.16 439.15 441.87 435.81 446.19 446.51 453.13 452.18 442.11 440.46 443.51 
08/24/88 4.39.41 433.84 440.36 433.05 440.99 433.60 • - 445.75 445.17 452.72 452.07 - 440.68 -
08/25/88 - - - - - - 442.02 434.61 - - - - 440.05 - 442.33 
09/22/88 438.33 4.33.56 440.22 432.73 440.73 433.65 442.12 434.39 446.35 445.66 452.61 452.26 441.14 440.43 442.49 
10/19/88 437.70 432.62 439.67 43f.70 439.97 432.53 441.57 433.46 445.87 445.51 452.58 452.16 441.14 440.28 442.05 
11/22/88 438.55 432.92 441.49 432.03 439.85 433.00 442.64 433.99 - 442.31 440.63 442.66 
11/23/88 - - - - - - - - 444.32 443.96 452.94 453.94 - - -
12/21/88 438.20 432.37 440.09 431.63 439.37 429.74 442.64 433.31 445.47 445.11 453.45 453.71 443.16 440.30 442.23 
01/19/89 439.12 433.10 441.29 432.23 439.22 433.14 443.35 434.22 445.42 445.16 453.08 454.01 443.79 441.06 442.48 
03/01/89 439.06 432.29 441.33 431.43 439.05 432.36 - - - - - - 443.74 440.99 442.76 
03/02/89 - - . - - - 442.93 433.43 445.44 445.11 453.07 453.58 - - -
03/28/89 439.54 432.16 440.66 431.21 439.54 432.20 443.70 433.11 445.39 444.94 453.23 454.31 443.84 441.05 441.81 
04/25/89 440.65 432.82 441.89 431.78 440.60 433.31 445.67 433.76 445.67 445.16 452.67 453.74 444.63 439.96 443.13 
05/23/89 440.58 431.95 441.54 431.06 439.68 432.03 443.93 433.11 - - - - 444.06 441.21 441.% 
05/24/89 - - - . - - - - 445.67 445.15 453.15 453.86 - - -
06/20/89 439.27 431.56 440.69 430.63 444.82 431.67 445.47 432.76 445.57 445.01 452.74 452.80 443.11 440.73 443.16 
07/17/89 Dry 427.02 439.52 429.91 444.53 430.92 443.30 432.01 445.70 445.11 452.10 452.11 441.72 436.06 442.58 
08/17/89 Dry 430.37 439.39 429.40 439.64 430.37 442.91 431.54 445.65 445.12 452.08 452.25 441.20 439.71 441.58 
09/28/89 Dry 432.30 440.58 431.30 439.32 432.38 442.12 433.55 445.82 445.21 452.93 453.44 443.46 440.57 442.03 
10/19/89 Dry 431.80 440.58 430.88 439.86 431.87 442.99 432.% 445.68 445.16 452.92 453.15 443.24 440.43 442.66 
11/27/89 Dry 432.22 439.99 431.35 439.70 432.35 442.88 433.37 445.86 445.14 453.02 453.32 443.13 439.88 442.98 
12/29/89 Dry 432.14 438.90 431.37 438.99 432.18 442.56 433.14 445.53 445.05 453.23 452.90 442.69 439.86 442.57 
01/25/90 Dry 432.47 440.92 431.66 440.00 432.55 443.93 433.51 445.61 445.14 453.91 454.41 443.33 443.29 443.21 
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TABLE 3-8 

SUMMARY OF GROUND WATER ELEVATION 

Date W-1 W-1D W-2 W-2D W-3 W-3D W-4 W-4D W-5 W-5D W-6 W-7 W-8 1 ! W-9 W-10 

02/26/y() 440.00 434.66 442.27 433.71 440.75 434.65 445.37 435.46 445.82 445.61 453.93 455.26 444.72 441.41 443.44 
()3/27/y() 442.07 438.91 442.40 438.15 442.37 438.92 445.17 439.47 446.17 445.52 453.90 455.03 444.31 442.04 443.08 
()4/23/y() 442.(X) 4.37.22 442.29 437.92 442.35 438.96 444.77 438.31 445.74 445.41 453.70 454.60 443.26 441.86 442.98 
05/21/90 442.80 4.39.32 443.01 438.58 442.57 439.32 445.61 439.91 445.88 445.42 454.07 455.32 444.66 442.90 443.28 
06/04/90 - - - - - - - - - - - - - - -
06/27/90 443.35 439.61 443.79 438.84 442.56 439.58 444.14 439.% 446.24 445.58 453.87 455.21 444.39 443.66 443.03 
07/25/90 444.76 439.98 444.70 439.03 443.33 439.61 444.72 440.31 446.07 445.59 454.40 455.56 445.15 444.80 443.23 
08/27/90 445.10 439.02 444.99 438.08 443.82 439.02 445.89 439.36 446.35 445.75 454.47 455.43 445.31 445.13 443.36 
09/27/90 441.68 437.59 442.21 436.76 442.20 437.57 444.04 438.20 446.57 445.% 454.24 454.38 443.91 441.95 442.78 
10/25/90 442.28 437.53 442.47 436.69 442.20 437.51 445.41 438.21 446.15 445.45 454.33 455.34 444.53 442.48 442.85 
11/26/90 442.87 437.90 442.89 437.19 442.29 437.85 444.77 438.42 445.52 445.30 454.28 456.12 444.53 442.95 442.97 
12/19/90 444.62 440.64 444.44 440.08 444.07 440.63 445.27 440.73 446.05 445.44 454.85 454.64 445.14 444.12 444.82 
01/25/91 444.60 440.82 444.36 440.35 443.84 440.70 444.80 440.86 446.00 445.62 454.97 445.08 444.64 443.63 
02/25/91 444.63 441.13 444.38 440.76 440.38 441.02 445.02 441.25 445.72 445.29 454.71 454.% 445.23 444.62 443.74 
03/25/91 444.52 443.08 444.52 443.00 444.77 441.87 445.17 442.81 446.87 446.61 453.03 454.86 445.46 444.56 444.28 
04/25/91 444.38 443.05 444.46 442.83 444.64 443.03 445.32 442.71 445.92 445.32 445.94 454.60 445.20 444.16 444.01 
05/28/91 444.10 443.05 444.49 442.66 444.69 442.99 446.03 442.76 446.50 445.94 453.16 455.16 445.53 444.10 444.12 
06/17/91 44.3.30 441.29 443.73 440.89 442.74 441.29 444.03 441.20 445.77 445.12 452.88 453.75 444.34 443.45 442.81 
07/23/91 443.11 438.64 443.28 438.15 440.78 438.69 442.82 438.82 445.65 444.95 452.75 452.82 443.38 443.36 442.24 
08/26/91 443.69 4.36.90 443.66 436.18 441.08 436.86 441.59 437.39 445.71 445.28 452.68 452.61 443.44 443.96 442.70 
09/24/91 444.07 435.88 444.02 435.18 442.29 435.96 441.83 436.48 446.54 445.96 452.71 452.92 444.05 444.22 442.89 
10/29/91 446.19 436.74 445.71 453.94 . - 443.42 436.99 446.02 445.46 452.93 454.97 446.24 446.16 445.11 
11/18/91 443.85 437.15 443.98 436.32 443.14 437.20 446.15 441.05 446.61 446.46 453.29 455.20 445.88 444.39 443.43 
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TABLE 3-8 

SUMMARY OF GROUND WATER ELEVATION 

Dutc W-11 W-12 W-13 W-14 T-1 T-2A T-2B T-3 T-4A T-4B T-5A T-5B T-5C T-6A T-6B T-6C 

02/02/88 444.89 447.30 448.07 452.10 
02/17/88 - - - -
02/18/88 444.30 447.08 447.80 451.90 
03/02/88 444.08 447.21 448.01 453.25 
04/15/88 444.73 447.26 447.80 451.82 
05/25/88 443.98 446.61 447.47 452.73 
05/26/88 - - - -
06/29/88 442.54 445.66 451.42 450.90 
07/27/88 443.(X) 446.48 447.32 450.75 
08/24/88 443.21 446.08 447.08 450.59 
08/25/88 - - - -
09/22/88 443.18 446.49 447.38 450.68 
10/19/88 442.94 446.32 447.49 450.68 
11/22/88 443.30 445.48 - -
11/23/88 - - 447.37 451.60 
12/21/88 443.35 446.35 447.15 451.10 
01/19/89 444.18 446.46 447.23 451.62 
03/01/89 - - • -
03/02/89 - 446.46 447.25 451.48 
03/28/89 444.34 446.53 447.41 451.78 
04/25/89 446.31 446.78 447.40 452.30 
05/23/89 444.23 - - -
05/24/89 - 446.69 447.62 450.90 
06/20/89 445.85 446.28 447.24 450.96 
07/17/89 444.27 445.53 446.77 450.43 
08/17/89 443.37 445.69 446.67 450.53 
09/28/89 443.10 446.43 447.67 451.35 
10/19/89 443.45 446.49 447.64 451.33 
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TABLE 3-8 

SUMMARY OF GROUND WATER ELEVATION 

Dale W-11 W-12 W-13 W-14 T-1 T-2A T-2B T-3 T-4A T-4B T-5A T-5B T-5C T-6A T-6B T-6C 

11/27/89 443.65 446.58 447.87 451.41 429.17 431.47 432.48 430.24 440.25 429.96 
12/29/89 442.96 446.48 447.50 451.20 429.57 431.48 431.77 432.37 432.84 432.23 430.57 430.87 429.31 439.19 430.22 
masm 443.94 446.70 447.71 452.19 430.13 431.83 432.15 432.68 433.13 432.59 430.% 431.33 429.72 440.33 430.59 431.31 
02/26/90 443.37 446.78 447.76 452.37 431.75 433.84 433.86 434.52 435.41 434.25 432.78 432.92 430.94 443.34 432.37 432.45 
03/27/90 445.02 446.73 447.97 452.27 436.43 438.26 438.31 439.04 439.36 438.82 437.54 437.77 435.94 442.98 437.05 437.16 
04/23/90 444.64 446.78 447.67 452.20 435.65 437.98 438.04 437.72 438.17 437.44 436.44 436.69 435.21 442.16 437.11 437.08 
05/21/90 445.39 446.84 447.96 452.49 436.88 438.68 438.69 439.52 439.74 439.31 437.97 438.07 436.37 443.42 437.48 437.54 
06/04/90 - - . - - - - - - - - - - - - -
06/27/90 444.75 446.76 448.04 452.38 437.14 438.96 438.% 439.50 439.98 439.29 438.15 438.32 436.54 443.84 437.73 437.81 
07/25/90 444.31 446.90 448.20 452.69 436.% 439.19 439.15 439.74 440.42 439.54 438.15 438.38 436.16 444.97 437.46 437.71 
08/27/90 445.39 447.07 448.27 452.74 436.14 438.20 438.20 438.91 439.48 438.71 437.29 437.46 435.43 445.29 436.76 436.86 
09/27/90 444.08 447.33 447.86 452.35 434.90 436.87 436.85 437.55 438.12 437.34 436.11 436.25 434.26 442.54 435.57 435.64 
10/25/90 445.11 447.37 448.49 452.89 434.77 436.82 436.83 437.59 438.01 437.32 435.94 436.25 434.16 443.05 435.45 435.55 
11/26/90 444.55 447.24 448.34 452.77 435.66 437.31 437.34 437.94 438.39 437.75 436.56 436.72 435.20 443.15 436.18 436.25 
12/19/90 444.94 446.17 448.31 452.90 438.61 440.18 440.18 440.62 440.82 440.64 439.54 439.80 438.23 440.90 438.85 438.89 
01/25/91 444.59 447.14 448.31 Frozen 439.32 440.46 440.43 440.82 441.01 440.77 440.02 440.17 439.03 444.75 439.75 439.78 
02/25/91 444.87 447.15 448.24 452.82 439.99 440.86 440.83 441.07 441.20 441.04 440.59 439.75 439.73 444.80 440.32 440.34 
03/25/91 444.44 447.98 448.67 452.40 442.12 442.86 441.80 443.12 443.02 443.14 442.71 442.59 441.94 444.98 442.42 442.35 
04/25/91 445.65 451.47 448.16 452.17 442.52 442.91 442.85 441.97 442.92 442.99 442.79 442.80 442.21 444.54 442.62 442.38 
05/28/91 445.51 447.46 448.63 452.75 441.92 442.76 442.73 442.72 443.01 442.75 442.45 442.44 441.57 444.51 442.25 442.20 
06/17/91 443.72 447.02 447.84 451.88 440.10 440.98 440.94 441.04 441.36 441.04 440.62 440.73 439.69 443.59 440.42 440.43 
07/23/91 442.61 446.34 447.44 451.28 437.19 438.24 438.26 438.34 438.94 438.27 437.70 437.92 437.76 443.42 437.52 437.59 
08/26/91 442.72 446.19 447.47 451.10 435.31 436.30 436.35 436.67 437.26 436.39 435.58 435.84 434.49 443.92 435.38 435.48 
09/24/91 443.21 446.75 448.03 451.25 433.80 435.29 435.35 435.68 436.46 435.46 434.45 434.65 433.25 444.17 434.24 434.35 
10/29/91 446.07 447.88 448.05 451.94 434.32 436.07 436.08 436.22 437.27 436.05 435.04 435.27 433.56 446.37 434.77 434.90 
11/18/91 445.60 447.64 448.40 452.75 434.67 436.44 436.46 436.68 437.72 436.49 435.48 435.62 433.97 444.82 435.18 435.25 
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TABLE 3-8 

SUMMARY OF GROUND WATER ELEVATION 

Dale T-7A T-7B T-8 T-9 T-10 T-llA T-llB T-llC T-12 T-13A T-13B T-14 T-15 T-16 T-17 T-18 T-19A 

11/27/89 428.46 428.83 
12/29/89 432.76 429.35 429.33 
01/25/90 440.71 432.56 435.25 434.23 433.11 429.63 439.43 439.71 447.05 429.89 
02/26/90 442.66 434.16 437.00 436.15 435.26 435.77 433.63 433.12 430.97 441.58 441.75 434.40 447.13 431.43 
03/27/90 441.59 438.91 440.34 439.98 439.24 440.47 438.44 439.13 435.73 444.36 444.48 438.82 447.20 436.14 
04/23/90 440.85 437.39 439.10 438.85 439.02 439.42 437.44 438.03 443.85 443.94 437.17 446.89 435.41 
05/21/90 442.23 439.37 440.80 440.37 439.62 440.84 438.95 438.54 436.18 445.02 445.13 439.37 447.37 436.67 
06/04/90 - - - - - - - - - - - - - -
06/27/90 442.31 439.29 440.51 440.58 439.91 440.67 438.85 438.59 445.20 445.39 439.17 447.09 436.88 
07/25/90 443.19 439.46 440.79 441.01 440.30 441.25 439.01 438.65 446.27 446.36 439.34 447.37 436.63 
08/27/90 442.05 438.70 439.95 439.99 439.36 440.44 438.22 437.93 445.10 445.21 438.52 447.25 435.78 
09/27/90 440.44 4.37.31 439.14 438.77 438.02 439.65 436.83 436.53 434.20 443.94 444.01 437.17 446.90 434.59 
10/25/90 440.94 437.36 439.20 438.80 437.95 439.36 436.86 436.59 434.08 444.80 444.40 437.29 447.10 434.49 
11/26/90 440.25 437.76 439.22 448.09* 438.30 438.98 437.35 437.13 435.18 444.58 444.66 437.67 446.97 435.41 
12/19/90 441.20 440.62 440.80 442.05 441.50 441.57 440.31 440.18 - 445.05 445.19 440.50 446.88 438.43 
01/25/91 440.82 440.81 440.82 441.32 440.88 441.51 440.85 440.52 439.03 449.77 444.89 440.67 446.92 439.20 
02/25/91 440.64 442.08 440.50 441.35 441.16 441.55 440.91 440.83 - 444.49 444.60 440.92 446.99 439.89 
03/25/91 441.55 443.14 444.25 442.85 443.05 443.28 443.09 443.12 • 445.75 445.84 442.80 447.95 441.08 
04/25/91 440.95 443.01 441.95 442.95 442.95 443.02 441.94 441.88 - 444.33 445.44 442.82 447.10 442.36 442.37 446.52 442.69 
05/28/91 442.94 442.74 442.22 443.14 443.01 443.21 442.49 442.33 - 446.68 446.76 442.51 447.55 441.88 442.83 448.19 442.97 
06/17/91 440.71 440.98 440.70 441.49 441.32 441.79 440.75 440.60 439.79 444.77 444.86 440.75 446.60 440.01 441.05 445.71 441.22 
07/23/91 439.71 4.38.12 438.90 439.48 438.92 438.97 437.81 437.54 436.97 444.25 444.34 437.81 445.63 437.11 440.05 444.95 437.60 
08/26/91 439.64 436.25 437.76 437.98 437.23 437.36 435.83 435.50 434.56 443.43 443.53 435.97 445.12 434.84 438.82 444.33 435.38 
09/24/91 439.71 435.33 437.10 437.25 436.40 436.43 434.83 434.46 433.35 443.17 443.25 435.04 446.42 433.62 438.22 444.36 Dry 
10/29/91 442.35 435.81 437.81 437.97 437.15 437.37 435.26 434.81 • 444.05 444.20 435.39 437.44* 434.05 438.92 445.76 Dry 
11/18/91 442.82 4.36.25 438.27 438.50 437.63 437.89 435.74 435.27 432.08 444.87 444.98 435.86 448.27 434.43 4.39.48 446.59 435.48 
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TABLE 3-8 

SUMMARY OF GROUND WATER ELEVATION 

Date T-19B T-19C T-20 T-21 P-IA P-IB P-2 AD-1 AD-2 AD-3 AD-4 AD-5 CL-1 CL-2 CL-3 CL-4 CL-5 

01/25/90 429.85 431.26 
02/26/90 431.41 431.65 436.31 
03/27/90 436.61 437.05 440.79 
04/23/90 435.41 435.84 440.50 
05/21/90 437.01 437.18 441.46 442.90 
06/04/90 - - - 443.89 443.87 444.00 444.09 443.97 
06/27/90 437.34 437.52 440.62 443.97 443.85 444.07 444.11 444.09 
07/25/90 437.10 437.17 440.84 444.27 444.12 444.40 444.46 444.44 
08/27/90 436.12 436.37 439.93 444.12 443.90 444.30 444.37 444.34 
09/27/90 434.83 435.24 438.33 444.05 443.63 444.38 444.53 444.44 
10/25/90 434.61 435.04 438.84 443.76 443.42 444.09 444.23 444.10 
11/26/90 435.50 435.81 438.78 443.60 443.25 443.93 444.09 443.% 
12/19/90 438.70 439.16 441.72 444.36 444.23 444.55 444.64 444.59 
01/25/91 439.43 439.68 441.68 443.98 444.16 444.66 444.75 444.70 
02/25/91 440.15 440.31 441.73 444.35 444.06 444.60 444.70 444.14 
03/25/91 442.46 442.45 444.31 444.04 444.95 445.50* 444.75 444.77 
04/25/91 442.30 442.52 454.37 442.56 442.70 443.71 444.67 444.75 444.73 444.73 444.77 444.86 444.75 444.77 444.86 445.09 
05/28/91 441.50 441.42 442.04 455.60 442.26 442.08 443.46 445.05 444.91 445.13 445.17 445.19 445.24 445.21 445.26 445.31 445.41 
06/17/91 439.69 439.60 440.22 455.39 440.13 440.35 441.41 444.38 443.94 444.60 444.73 444.68 444.84 444.68 444.85 444.86 444.92 
07/23/91 436.75 436.66 437.29 455.37 437.14 437.33 438.32 443.52 443.02 443.78 444.00 443.94 443.38 441.05 444.07 444.04 444.29 
08/26/91 4.34.45 434.43 435.07 455.42 434.84 435.05 436.73 443.22 442.70 443.42 443.69 443.59 - - - - -
09/24/91 433.17 433.09 433.89 455.50 433.55 433.78 435.97 442.82 442.37 443.00 443.24 443.13 427.89 426.42 423.47 423.89 423.37 
10/29/91 433.47 433.41 434.36 456.02 434.14 434.20 436.64 443.20 442.77 443.54 443.76 443.60 442.67 438.90 443.49 443.42 443.74 
11/18/91 433.83 433.76 434.73 456.20 434.53 434.57 437.17 443.63 443.07 443.82 444.02 443.90 443.18 439.78 443.69 443.90 444.07 

Nolc: * Probable error in field measurement. 
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TABLE 3-9 

SURFACE WATER ELEVATIONS 

nATF TBM-1W TBM-3S TRM-4W TBM.5W 

lUiaob Rim 
Peoria Lock 4 bun fll 

nATF TBM-1W TBM-3S TRM-4W TBM.5W 
Upprr 

T/nmPnnl 

05/2M6 446.44 447.82 447.97 457.37 448.37 • 457.38 
06Q3A6 446.75 448.02 44813 458.02 449.43 457.66* 
m/ivu 447.04 448.16 448.31 457.17 448.74 457.38 
OUIUU . 447.52 • 447.89 457.88 449.16 (taroyoi 
09/29/W 443.83 444.17 442.69 45610 447.37 45517 
lonau 444.29 443.64 444.04 Dry 448.37 45511 
11/21/86 44189 444.07 443.94 456.90 448.37 455.56 
vmnK 440.59 444.12 443.87 Dry 448.37 45512 
vmiKt 443.39 444.32 444.35 457.18 448.37 • 45511 
03OM87 443.49 444.12 444.09 Dry 448.37 • -
MOM! 44169 444.10 444.04 Dry 44917 455.49 
0Sa7/87 443.39 44410 44417 Dry 448.37 * 455.43 
07/01/87 443.04 443.62 443.74 45715 44817 • 45516 
mam 442.79 444.32 44414 Dry 447.87 • 455.39 
ouivei 44129 44317 443.74 Dry 448.12 • 455.42 
mnvn 44104 . . - • -
09/l»87 . 44312 44319 Dry 447.87 45144 
iaQ8«7 441.19 44317 443,44 Dnr 44717 • 45518 
WnAKI 441.09 443.82 44319 Dnr 447.67 • 455.49 
12a3W7 44129 44312 44319 Dry 447.37 • 45519 
OTATAS 443.04 44319 443.84 Dry 447.87 • 455.31 
(00248 443.29 444.07 443.94 Dry 448.07 • 45513 44416 443.06 44518 
(msa8 443.67 44317 443.74 Dry 44717 • 45513 44439 443.73 446.34 
(02SA8 443J2 443.86 44415 
(026A8 . - _ 45516 44415 44188 44618 
(Xosns Dnr Dnr 444.38 45511 Dnr Dry 44517 
maua Dry 445.02 44419 455.11 Dnr Dry 44617 
oiasM 441.39 444.10 44319 - Dnr Dry Dry 
(022A8 Diy 443.82 443.79 455.44 Dry Dry 44518 
lonoAS 440.89 44312 443.19 45516 Dy Dry 44610 
11/2248 D-y i>y 444.09 - Dry Dry -
11/2348 - - • 45512 • - Dry 
120148 Diy D«y Dnr 45495 Dry Dry Dry 
01O9A9 44a89 Dry 44319 45518 Dry Dry Dry 
(O0149 44189 Dnr . - Dry Dry Dry 
(O0349 . 44319 45511 Dry Dry Dry 
030849 44119 445.82 444.39 455.61 Dry Dry 446.18 
04OS49 DRY 446.81 445.19 455.18 44435 44197 Dry 
QS0349 441.69 444.12 443.69 - Dry 441.38 446.03 
090449 . . . 455.41 . . 
06OQ49 44109 445.82 44519 45511 Dry 440.38 44613 
070749 44169 445.62 444.99 45518 Dry Dry Dry 
04749 44189 445.62 443.79 455.26 Dry Dry Dry 
090849 440.69 44512 44419 455.38 Dry Dry 449.98 
104949 440.47 44412 44414 455.47 Dry Dry 445.18 
110949 441.39 • 44317 * 443.94 455.26 Dry Dry 44513 4401 4331 
120949 441.79 • 44312 • 443.79 • 455.06 • Dry Dry 44518 • 4401 4341 
01/2340 441.89 • 44312 44319 • 455.16 • Dry Dry 445.78 • 441.0 435.7 
(BflOTtt. 33L2S. .. UlSi nm. 45526 On. 445.98 411S mi 

1 Of 2 



TABLE 3-9 

SURFACE WATER ELEVATIONS 

lUieoi* River 
Lock&Dunni 

Upper 
DATE TBM-IW TnM-3.«: •reM.4W •niM-5W TBM-5E TBM-IO TBM-11 Pool 

O3A7A0 44119 • 443.02 443.19 • 455.36 • Dry Dry 44618 * 445.4 445.4 
0*mi90 441.(9 • 443.31 443.19 • 45514 • 443.75 Dry 446.08 • 440.7 4363 
0S/21A0 441.34 444.1( 444.72 45655 44635 44194 445.93 4463 4463 
0607/90 44139 • 443J2 • 444.19 451(6 • Denroyed 441U 445.18 * 4433 443.6 
070500 444.(9 • 443.72 • 45196 • - 441(( 44518 • 443/4 443.4 
0SO7A0 443.19 45166 • - 4413 442.3 
0907/90 4401 433.7 
IQOIAO 44104 444.72 443.19 - 446.33 4401 4313 
lOOSAO 44169 D»* 443.79 455.76 - Dry 44618 440.3 440.3 
110600 4403 4351 
12/1900 446.07 444.30 443A9 45636 44193 445.61 443.3 4431 
01/2SO1 445.19 444A2 444.79 445.1( 445.1( 446.08 442.8 442.7 
020S01 44659 444J2 443.99 45616 44668 44608 44412 4423 442/4 
030301 444.74 443.19 45141 446(( 44648 444.72 448.0 447.9 
040501 44609 445JO 444.44 45680 44618 44532 455.9 4451 
osotoi 443.99 444.62 44304 45670 446.08 44532 4453 4453 
060701 443.39 Iky Dnr 45470 445.48 44402 
070301 443.39 Dry Dnr 456(0 Dry 444.12 440.4 4313 
0(0601 4401 4311 
09/2401 44409 444.(2 44629 45670 44628 Dry 44332 440.1 430.7 
100901 44639 44749 45650 44608 4403 436J) 
1I/1801 443.79 44412 444.19 456(0 443.78 446.78 443 82 440.1 4367 

Note * Appfoxinated valoe. 
1. WMCT level dtfatDrdwIUia 
1 AUelevatiourdcrtoMeaaSeaLcveL 

> River obteieed from die U3. Anny Ceipe of Engioeen Rock blasd IXedicL 
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EXPLANATION 

• Monitoring Well 

® Monitoring Well Cluster 

O Piezometer 

C Piezometer Cluster 

• Temporary Bench Mark 

680 Trichloroethylene Concentratior 
in ug/l 

NO Not Detected 

NA Not Analyzed 

Figure 3-1 

Trichloroethylene Concentration 
February 25-28, 1991 
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EXPLANATION 

• Monitorino Well 

O Monitorino W«1l Cluster 

O Piezometer 

O Piezometer Cluster 

• Temporary Bench Mark 

1800 1,1,1-Trichloroothane Concen
tration in ug/l 

NO Not Detected 

NA Not Analyzed 

Figure 3-2 

1,1,1 -Trichloroethane Concentration 
February 25-28, 1991 
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EXPLANATION 

• Monitoring Well 

O Monitoring Well Cluster 

O Piezometer 

• Piezometer Cluster 

• Temporary Bench Mark 

1450 Total Volatiles Concentration 
in ug/l 

NO Not Detected 

NA Not Analyzed 

Figure 3-3 

Total Volatiles Concentration 
February 25-28, 1991 
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EXPLANATION 

• Monitoring Woll 

O Monitoring Well Cluster 

O Piezometer 

O Piezometer Cluster 

• Temporary Bench Mark 

441.IS Ground Water Elevation in 
Feet msl 

Water Level Contour 
Interval 1 Foot 
Dashed Where Inferred 

Direction of Ground Water Flow 

Figure 3-4 

Potentiometric Surface 
February 25, 1991 
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4.0 GROUND WATER CLEANUP LEVELS 

The State of Illinois, under the Ground Water Protection Act (35 lAC 620), has established 
guidelines for the classification, nondegradation, and remediation of ground water, based on the 
potential impacts resulting from the intended future uses of the ground water resources. Under 
these rules, groimd water resources have been classified as Class I, n, HI, or IV. General water 
quality standards have been established for each classification. Class I ground water is water that 
is, or potentially could be, used in the future as a drinking water source. Class n ground water is 
water that is not used as a source for drinking water and presents a relatively low ri^ of harmful 
impacts on the environment and human health in the future. 

The upper 15 to 20 feet of unconsolidated materials at the Keystone facility consist of very fine 
grained alluvial deposits with occasional thin sand units (see cross sections in Appendix F of the 
Revised Phase 2 Closure Plan). The deposits are predominantly silt loam and silty clay loam in 
texture, as shown by grain size analyses (see results for samples between 0 and 20 feet on Table 
4-1). These materials contain from 26 to over 90 percent fmes that pass the No. 200 sieve and 
therefore, would not meet the requirements of 35 lAC 620.210(a)(2) for a Class I aquifer. 

Laboratory hydraulic conductivity tests for samples collected from the upper 20 feet at the 
Keystone facility (Table 4-2) reveals an average vertical hydraulic conductivity of 2.37 x 10-' 
cm/sec with a range of 2.8 x 10-^ cm/sec to 4.2 x 10-' cm/sec. Field slug tests (Table 4-3) reveal 
an average hydraulic conductivity of 4.22 x 10-^ cm/sec for those wells completed in the upper 20 
feet, with a range of 1.45 x 10-3 cm/sec to 2.36 x 10-' cm/sec. In summary, the upper 20 feet of 
very fine grained alluvium at the Keystone facility has very low hydraulic conductivities and 
would not be considered a useable aquifer and would be classified as a Class n General Resource 
Groundwater. 
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The unconsolidated materials between about 20 feet and the underlying bedrock consists 
predominantly of sandy materials with occasional sand and gravel units (see cross sections in 
Appendix F of the Revised Phase 2 Closure Plan). It is in these materials that the organic 

contaminants have been detected in the ground water at the Keystone facility. The materials and 
ground water in this depth interval (20 feet to bedrock) meet the requirements of 35 lAC 620.210 
for a Qass I Potable Resource Groundwater. The lEPA has therefore established Class I ground 
water standards (35 lAC 620.410) as the cleanup objectives for the ground water remediation 
program. 

Keystone is requesting that a Groundwater Management Zone (GMZ) be established in 
accordance with 35 lAC 620.250 for the duration of the ground water remediation program, and 
the application of "Alternative Groundwater Quality Standards" as provided for in 35 lAC 
620.450. Three new monitoring well clusters have recently been installed at Keystone to 
complete the horizontal and vertical definition of the contaminant plume to the north and 
northeast Analyses are currently being performed on samples from these new wells and as soon 
as the results are received from the laboratory, a new plume map will be prepared to determine the 
GMZ boundary. This map will be submitted to lEPA by July 15,1992. 



TABLES 



TABLE 4-1 

SUMMARY OF SOIL TEXTURE, ATTERBERG LIMITS, AND CLASSIFICATION 

SIEVE HYDROMETER 
#4 #10 #35 #60 #120 #200 ATTERBERG LIMITS CLASSIRCATION 

SAMPLE DEPTH 4.76 2.00 0.500 0.250 0.125 0.076 0.060 0.005 0.002 
NUMBER (ft) mm mm mm inni mm mm mm mm mm LL PL PI USOA DNIFIED 

T-1 48.0-60.0 70.1 62.3 33.6 16.5 11.0 8.6 6.2 1.8 1.2 nonplastic vaiy gravelly sand SW-SM 

T-2 40.0-42.0 100.0 100.0 94.7 25.9 11.0 9.1 7.0 23 2.2 nonplastic sand SP-SM 
T-2B 62.0-54.0 100.0 100.0 99.7 98.9 95.9 94.2 91.5 41.5 28.2 26.8 15.7 11.0 silty clay loam CL 
T-3 68.0-60.0 100.0 97.0 80.7 21.3 13.1 10.8 8.8 1.8 1.5 nonplastic sand SP-SM 

T-4A 24.0-28.0 95.2 92.6 86.8 71.5 41.9 34.4 28.5 6.6 6.2 nonplaelic sandy loam SM 
T-4B 28.0-30.0 100.0 100.0 99.8 99.7 98.7 92.9 80.5 16.6 12.2 nonplastic silt loam ML 
T-4B 74.0-76.0 99.6 99.5 86.0 21.9 12.1 10.4 7.2 2.6 2.5 nonplastic sand SP-SM 
T-5A 30.0-32.0 69.3 66.1 26.9 10.9 6.3 3.9 2.8 1.6 1.5 nonplastic very gravelly sand SP 
T-6B 62.0-64.0 99.9 99.9 98.7 93.9 89.8 86.6 81.0 18.8 13.5 nonplastic silt loam ML 
T-5B 62.0-64.0 100.0 100.0 97.8 62.4 19.1 14.0 10.2 2.2 2.0 nonplastic sand SM 
T-«C 80.0-82.0 54.9 32.1 19.2 11.3 8.6 7.6 6.5 2.0 2.0 nonplastic e gravelly loamy sand SW-SM 
T-6A 16.0-18.0 100.0 100.0 99.7 99.3 96.6 90.9 84.8 36.8 26.5 36.3 17.3 18.0 silt loam CL 
T-6B 24.0-26.0 100.0 99.9 98.8 97.8 96.7 94.6 89.0 36.2 26.2 36.7 19.0 16.7 silt loam CL 
T-6B 32.0-34.0 82.9 71.3 44.8 23.0 16.7 14.3 10.5 3.0 2.0 nonpiastic gravelly loamy sand SM 
T-6C 62.O-64.0 99.9 99.9 93.7 64.4 37.9 31.8 24.0 4.5 3.5 nonplastic loamy sand SM 
T-7A 16.0-18.0 100.0 100.0 99.8 79.0 46.8 29.6 23.0 8.8 7.0 nonplastic loamy sand-sandy loam SM 
T-7B 20.0-22.0 100.0 100.0 99.9 99.7 86.2 71.1 69.5 14.0 12.0 24.4 19.4 6.0 loam CL 
T-7B 78.0-80.0 98.3 90.8 45.7 19.4 14.9 13.1 10.0 3.5 2.2 nonplastic sand SM 
T-8 28.0-30.0 70.6 61.1 31.5 22.8 19.9 18.1 15.0 6.0 3.5 nonplastic V gravelly sandy loam SM 
T-» 32.0-34.0 97.6 87.6 48.6 20.1 93 7.7 6.0 1.8 1.8 nonpiastic sand SP-SM 
T-10 36.O-38.0 99.9 99.9 94.9 88.0 79.9 72.8 62.6 23.5 18.5 nonpiastic loam ML 
T-11A 38.0-40.0 85.4 85.2 54.1 27.6 22.1 20.1 133 3.0 2.0 nonplastic loamy sand SM 
T-1 IB 46.0-48.0 100.0 100.0 99.9 99.8 98.9 89.5 76.6 11.5 6.6 nonplastic silt loam ML 
T-11B 81.0-83.0 98.6 95.6 44.7 10.4 73 6.4 4.6 1.5 1.5 nonplastic sand SP-SM 
T-11C 58.0-60.0 100.0 100.0 99.7 98.0 86.7 79.0 70.0 22.6 16.0 nonplastic silt loam ML 
T-11C 78.0-80.0 99.2 97.6 53.9 18.3 13.4 11.7 7.5 2.8 2.0 nonplastic sand SP-SM 
T-11C 06.0-98.0 100.0 99.9 78.0 66.8 69.5 54.7 45.0 13.0 9.8 nonplastic sandy loam ML 
T-12 34.0-36.0 38.1 21.7 14.9 7.0 5.3 4.4 4.0 1.6 1.2 nonpiastic e gravelly loamy sand GP 
T-13A 24.0-26.0 76.0 55.7 26.2 14.4 10.3 8.4 7.0 2.0 1.6 nonplastic very gravelly sand SW-SM 
T-13B 32.0-34.0 90.1 89.5 88.0 66.6 21.1 14.1 11.0 4.2 33 nonplastic sand SM 
T-14 52.0-54.0 99.8 99.8 99.1 48.2 13.9 7.6 5.0 2.2 2.0 nonplastic sand SP-SM 
T-15 18.0-20.0 91.7 89.6 84.8 76.9 68.7 66.2 60.8 17.0 123 26.3 17.5 8.9 silt loam CL 
W-7 8.0-10.0 97.3 82.0 293 41.1 18.8 22.3 silty clay loam CL 
W-8 12.0-14.0 100.0 93.0 43.0 52.7 22.8 29.9 silty clay CH 
W-12 4.0-6.0 100.0 89.1 33.4 45.4 21.0 24.4 silty clay loam CL 
W-12 20.0-22.0 71.6 73 2.9 nonplastic very gravelly sand SM-SW 
W-12 22.0-23.0 100.0 88.9 33.2 42.4 19.1 23.3 siKy clay locun CL 
W-13 4.0-6.0 99.2 86.5 33.0 45.3 22.6 22.8 silty clay loam CL 
W-13 20.0-22.0 100.0 99.0 47.5 64.7 25.6 39.1 silty clay CH 
W-14 4.0-6.0 100.0 91.3 34.5 42.7 21.8 20.9 silty clay loam CL 
W-14 18.6-20.0 96.1 26.4 11.2 21.0 15.0 6.0 sandy locun SM-SC 
W-14 20.5-21.0 81.3 4.9 2.4 nonplastic sand SW 
W-14 21.4-21.8 66.6 7.8 1.9 nonplastic e gravelly loamy sand GM 
RR-2 0.0-1.0 100.0 91.5 28.0 42.4 21.4 21.0 silty clay loam CL 
RR-S 0.0-1.6 87.0 38.5 16.5 30.0 19.0 11.0 sandy loam SC 
RR-10 0.0-0.6 100.0 68.0 16.6 24.2 20.3 3.9 silt loam ML 
RR-13 0.0-1.4 98.0 67.0 16.0 36.0 28.0 8.0 silt loam ML 
RR-15 0.0-2.0 100.0 92.0 19.0 33.6 23.8 9.8 silt loam ML 
Note;e> 
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TABLE 4-2 

SUMMARY OF SOIL PERMEABILITY RESULTS(l) 

Natural Dry 
Depth Moisture Density Permeability 

Boring (feet) (%) (Ib/fG) (cm/sec) 

T-2B 52.0-54.0 26.6 93.4 l.OE-07 
T-4B 28.0-30.0 22.5 102.6 l.OE-07 
T-5B 52.0-54.0 33.0 91.9 3.0E-07 
T-6B 24.0-26.0 26.9 98.0 4.0E-08 
T-7B 20.0-2Z0 24.0 101.0 9.0E-07 
T-llB 46.0-48.0 20.5 101.8 2.0E-05 

W-2 10.0-12.0 84.5 3.6E-07 
W-5 28.0-30.0 -- 86.4 3.5E-07 
W-7 8.0-10.0 28.1 94.3 33E-07 
W-8 12.0-14.0 25.7 101.1 8.6E-09 
W-12 4.0-6.0 77 5 108.2 4.2E-09 
W-12 22.0-23.0 26.5 102.1 4.5E-08 
W-13 4.0-6.0 25.3 98.4 1.5E-08 
W-13 20.0-22.0 373 87.9 7.5E-09 
W-14 4.0-6.0 2Z0 107.1 4.7E-09 

B-1 8.5-10.5 31.9 953 4.3E-08 
B-1 30.0-32.0 28.6 85.2 4.2E-07 
B-2 14.0-16.0 29.2 97.0 1.8E-07 
B-2 35.0-40.0 29.1 86.7 8.4E-08 
B-3 8.0-10.0 31.7 89.9 5.0E-08 
B-3 25.0-27.0 27.6 96.2 1.6E-07 
B-4 20.0-22.0 29.4 98.2 1.4E-08 
B-4 40.0-42.0 313 92.3 5.3E-07 
B-5 11.5-13.5 37.0 91.4 5.3E-08 
B-5 30.0-32.0 32.5 89.8 1.2E-07 
B-6 40.0-42.0 30.0 92.8 2.0E-06 
B-7 35.0-37.0 32.9 97.5 8.1E-08 
B-8 8.0-10.0 41.8 78.8 4.9E-08 
B-8 25.0-27.0 33.7 95.0 l.lE-08 
B-8 25.0-27.0 2Z8 98.5 4.2E-04 

1 of 2 



TABLE 4-2 

SUMMARY OF SOIL PERMEABILITY RESULTS(l) 

Natural Dry 
Depth Moisture Density Permeability 

Boring (feet) (%) (lb/ft3) (cm/sec) 

CL-1 9.0-11.0 44.3 77.4 2.4E-08 
CL.1 18.0-20.0 21.3 108.2 2.8E-06 
CL-2 10.0-12.0 25.1 100.8 l.OE-08 
CL-3 15.0-17.0 27.0 100.3 2.7E-07 
CL-4 9.0-11.0 42.3 77.7 2.1E-07 

RETENTION RESERVOIR (Shelby tube samples 
obtained from top 2 feet of reservoir bottom) 

RR2 25.6 105.0 4.0E-08 
RR5 16.6 114.7 1.5E-08 
RR 10 23.3 105.3 ZOE-07 
RR13 28.1 93.0 5.0E-08 
RR15 28.9 103.1 2.0E-07 

Key: ~ Not Analyzed 

Note: (1) Refer to Appendix C for Test Boring Logs. 
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TABLE 4-3 

SUMMARY OF IN-SITU HYDRAULIC CONDUCTIVITY RESULTS 

Well 
Number 

Screen 
Depth 

Interval 
(feet) Dominant Uthology 

Hydraulic Coriductivlty 
Well 

Number 

Screen 
Depth 

Interval 
(feet) Dominant Uthology (ft/day) (crn/sec) 

T-1 44.97-49.70 Sandy pebbly gravel and fine to coarse sand 2.01E-I-02 7.09E-02 
T-2A 39.54-44.26 Rne to medium sand 4.09E+01 1.44E-02 
T-2B 61.90-66.90 Silt loam and fine to medium sand 1.58E+01 5.57E-03 
T-3 55.98-60.70 Silty medium sand 1.44E+01 5.08E-03 
T-4A 22.52-27.24 Rne to medium sand with silty clay laminations 9.53E+00 3.36E-03 
T-4B 69.85-79.30 Medium sand 7.22E+00 2.55E-03 
T-5A 28.16-33.16 Medium to coarse sand 6.44E+01 2.27E-02 
T-5B 61.08-66.08 Dirty fine to medium sand 2.45E+00 8.64E-04 
T-5C 78.13-82.84 Pebbly medium sand and medium to coarse gravel 5.30E-I-01 1.87E-02 
T-6A 14.69-19.63 Silty clay loam 1.69E+00 5.96E-04 
T-6B 29.94-34.94 Dirty medium to coarse pebbly sand 2.42E+02 8.54E-02 
T-6C 50.70-55.16 Dirty fine to medium sand 8.59E-01 3.03E-04 
T-7A 13.45-18.18 Sandy loam 1.10E+00 3.88E-04 
T-7B 76.75-81.75 Rne to coarse pebbly sand 2.77b+01 9.77E-03 
T-8 26.89-31.61 Silty clay, sandy gravel and fine pebbly sand 4.11E+00 1.45E-03 
T-9 30.75-35.47 Medium to coarse sand 8.96E+01 3.16E-02 
T-10 35.89-40.62 Medium to fine sand and silt loam 1.04E+01 3.67E-02 
T-11A 36.26-40.98 Pebbly gravel and medium to coarse sand 5.81 E+01 2.05E-02 
T-11B 77.92-82.66 Medium to coarse sand and silty clay 4.25E+01 1.50E-02 
T-11C 94.49-99.21 Silty clay and fine to coarse sand 2.14E+00 7.55E-04 
T-13B 27.31-32.03 Clay and fine to medium sand 3.29E+01 1.16E-02 
T-14 97.27-102.05 Pebbly sandy gravel 5.18E+02 1.83E-01 
T-15 15.25-20.25 Silty clay 6.34E-01 2.24E-04 
T-16 36.90-41.98 Sandy gravel 1.04E-I-02 3.67E-02 
W-1 3.96-8.96 Silt loam to silty clay loam 4.11E+00 1.45E-03 
W-1D 45.50-50.28 Rne to medium sand 2.24E+02 7.89E-02 
W-2 7.24-12.24 Silt loam to silty clay loam 3.72E-01 1.31E-04 
W-2D 45.29-50.04 Silty clay loam and med-coarse sand 3.72E+00 1.31 E-03 
W-3 4.17-9.17 Silt loam to silty clay loam 4.14E-01 1.46E-04 
W-3D 45.56-50.34 Rne to medium sand, some gravel 8.42E+01 2.97E-02 
W-4 4.97-9.97 Silt loam to silty clay loam 7.55E-02 2.67E-05 
W-4D 45.51-50.29 Rne to medium sand 8.47E+00 2.99E-03 
W-5 17.26-22.26 Silt loam to silty clay loam 6.70E-02 2.36E-05 
W-5D 31.44-36.22 Silty clay loam and very fine sand 7.48E-03 2.64E-06 
W-6 5.06-10.06 Silty sand and fine gravel 2.30E+00 8.09E-04 
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5.0 GROUND WATER REMEDIATION PROGRAM 

5.1 Ground Water Remediation 

5.1.1 Introduction 

The most cost-effective, environmentally sound, and technically feasible ground water remedial 
action alternative for the VOC contamination is air stripping using four extraction wells for 
ground water withdrawal. Treated ground water will be used in Keystone's cooling water system, 
which ultimately discharges to the on-site WWTP. The use of treated ground water in the cooling 
water system will be confirmed during a pilot study when data regarding the hardness of the 
treated water will be obtained. 

5.1.2 Evaluation of Ground Water Remedial Action Alternatives 

Based on previous assessments of the hydrogeological system and the conditions of the potential 
source areas (fill areas west of the Mid-Mill Ditch, wastewater collection pond, 1511 area on the 
northwest side of the South Ditch-North Half, and several fill areas west of the South Ditch-South 
Half), vex; control in the ground water under the Keystone site will include ground water 
removal, treatment, and discharge of the treated ground water to Keystone's cooling water system. 
Since no distinct source areas have been identified, no soil remediation is included. 

The most cost-effective and environmentally acceptable approach to capturing and treating the 
V(X plume is evaluated in this section. Based on the depth of the VOC contamination 
(approximately 20 to 80 feet below ground level) and past experience, remediation will involve 
pumping ground water from a series of strategically placed purge wells. 
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Purge wells are wells screened in the saturated soils and located to intercept or reverse the flow of 
contaminated ground water. Typically, drilling equipment is used to install the wells, and 
submersible pumps are placed in the wells to recover ground water. Migration of contamination is 
prevented by pumping ground water from the wells. Pumping lowers the ground water levels 
around the wells, creating a zone of influence or capture. The ground water pumped to the surface 
is then treated and discharged. 

Other ground water recovery/control alternatives, such as interceptor trenches and slurry walls, 
were not evaluated because they are not necessary, cost-effective or feasible due to the depth of 
the ground water contamination, the extent of the contaminant plume, and geologic conditions 
under the Keystone property. 

Ground water flow modeling has been used to predict the most efficient purge well locations and 
the optimum pumping rates. The effectiveness and feasibility of the remediation alternatives and 
regulatory requirements for implementation of the alternatives have also been evaluated. In 
addition, cost estimates have been developed to provide a basis for an economic comparison. The 
evaluation of ground water remedial action alternatives presented in the following sections 
provides the basis for the program described herein. 

5.13 Ground Water Modeling 

A ground water flow model was applied to the Keystone site to provide a basis for determining the 
effectiveness of ground water recovery alternatives. The model used was developed by M.G. 
McDonald and A.W. Harbaugh of the U.S. Geological Survey and is entided "A Modular Three-
Dimensional Finite Difference Ground-Water Flow Model" (MODFLOW). The modular design 
of MODFLOW allows the assignment of modules of computer code call packages to simulate the 
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different aspects of the hydrogeologic system. The Basic, Block Centered Flow, Strongly Implicit 
Procedure, River, and Well packages of the MODFLOW program were used to evaluate the 
existing ground water flow patterns and to estimate the effectiveness of the proposed remedial 

system. 

A conceptual model of the hydrogeologic system was constructed prior to initiating the ground 
water flow modeling. The area to be modeled can be viewed conceptually as a two-layer system 
in which a silty, sandy clay in the upper portion of the surficial sediments forms the upper layer of 
the model. The second layer consists of the remaining unconsolidated soils comprised of silty to 
sandy clays mixed with discontinuous thin to thick lenses of sand and gravel. This second layer is 
located directly below the upper layer and rests on a bedrock that forms a bottom confining layer. 

The upper layer has a relatively uniform thickness of approximately 15 feet The second layer 
decreases from approximately 80 feet in the northeast and eastem portions of the property to 0 feet 
in the southwestem portion of the property. Ground water in the upper layer occurs under water 
table conditions. Because the upper layer acts as a leaky confining layer, ground water in the 
lower layer occurs under semi-confined aquifer conditions. Ground water flow between the two 
layers is from the upper to the lower layer. 

A 6,300 by 3,200 foot grid, consisting of the two layers, was constructed by using a 100 by 100 
foot cell size to provide a base for data input into the MODFLOW model (Figure 5-1). The grid 
boundaries were set a sufficient distance away from the area of investigation to eliminate model 
boimdary effects and to coincide with the hydrogeologic boundaries of the property. The outer 
nodes for each layer were simulated as constant head nodes with the head elevation set to the 
ground water elevation at each constant head node location. 
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The upper layer was simulated as a water table aquifer. The model nodes in the upper layer of the 
model were assigned hydraulic conductivities between 4 x 10-® and 5 x 10-® feet per second (ft/s) 
based on the results of the in situ hydraulic conductivity analyses in the 1990 Ground Water 
Assessment Report (Appendix F of the Revised Phase 2 Closure Plan). The bottom elevation for 
each node location of the upper layer of the model was set to the observed or interpreted bottom 
elevation of the upper layer of the unconsolidated soils. The lower layer was simulated as a semi-
confmed aquifer and assigned hydraulic conductivities between 9 x 10-® and 7 x 10-3 ft/s by using 
the results of the in situ tests. The bottom elevation for each node location in the lower layer of 
the model was assigned the observed or interpreted bedrock elevation. A vertical conductivity 
between 1 x 10-® and 9 x 10-® ft/s was used to simulate vertical ground water flow based on 
previous laboratory permeability analyses. 

The River package of MODFLOW was used to simulate the three surface water collection Ditches 
located within the model area (i.e.. North Ditch, Mid-Mill Ditch, and South Ditch-North Half and 
South Ditch-South Half). Each collection Ditch was divided into reaches equal to the length of 
the Ditch within each corresponding cell. A conductance value for the sediments in each 
collection Ditch was calculated and assigned to each reach based on a three foot thick silty sand 
Ditch bed and the cross-sectional area of the bed. A constant head elevation or stage was used in 
each collection Ditch to simulate the presence of standing water. 

The Strongly Implicit Procedure package of MODFLOW was used to solve the ground water flow 
equations resulting from the model input. All ground water flow simulations were conducted 
using the steady-state flow option. 
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After the model was set up, the ground water flow model was calibrated to the December 20,1990 
water table elevations by using the steady-state flow option. The results of the model calibration 
are shown in Figures 5-2 and 5-3. A calibration of approximately two feet was obtained over most 
of the model area for both layers. 

5.1.4 Ground Water Recovery 

The information obtained from slug tests (Appendix F of the Revised Phase 2 Closure Plan) and 
the conceptual ground water flow model were used to determine pumping rates for containing and 
capturing contaminated ground water from beneath the Keystone property. The targeted zone of 
capture includes all of the ground water in the shallow and deep layers of the upper aquifer that 
extend from the Toledo, Peoria and Western Railroad on the west, the Keystone property line to 
the north, the eastern edge of the Steel Works, and the Barge Canal to the south. 

Numerous purge well locations and pumping rates were simulated with the ground water flow 
model to evaluate the most efficient design and performance for the groimd water recovery 
system. Based on the results of the modeling runs, capture of the VOC constituents beneath the 
property will include pumping ground water from four purge wells (designated as Purge Wells A, 
B, C, and D). The recommended purge well locations are shown in Rgure 5-4. These locations 
will optimize ground water capture because of the relative positioning with respect to natural 
ground water flow paths and localized geological conditions. 

The initial conditions (model inputs) for selected purge-and-treat options were based on the 
hydraulic conductivities obtained from the model calibration (slug test data). For modeling, the 
hydraulic conductivity values from the model calibration were increased by one order of 
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magnitude to allow for variations in the hydrogeologic system and to provide for a margin of 
safety in the design capacity of the treatment system. 

During the modeling, the pumping rates for each well were increased until the desired zone of 
capture was obtained. Hie results of the model (Rgures 5-4 and 5-5) provided the basis of the 
design. Figures 5-4 and 5-5 show the ground water capture predicted for the upper layer (layer 1) 
and second layer Qayer 2), respectively. In addition, the purge rates predicted for each well are 

presented in Table 5-1. The results of the modeling indicate that a total ground water purge rate of 
615 gallons per minute (gpm) is necessary to capture the plume of contaminated ground water 
beneath the Keystone property. A relatively large ground water recovery rate was modeled for 
Purge Well D (400 gpm), whereas a relatively low purge rate was predicted for Purge Well C (15 
gpm) because of different soil permeabilities. The pumping zone for Purge Well D is within a 
large gravel area while the zone for Purge Well C is located primarily in silty soils. 

• 

Based on past experience with the remediation of similar sites, the total ground water purge rates 
required for complete capture may be underestimated by preliminary modeling and may need to 
be increased in the future to achieve the final cleanup objectives. In general, ground water flow 
modeling does not account for all variations in subsurface soils because the model inputs are 
derived from localized, equilibrium data for monitoring wells. As a result, the flow rates 
predicted by ground water flow modeling are subject to further calibration and refinements based 
on actual pumping conditions and may need to be increased after a pump test has been performed 
and start-up of a full scale treatment system is complete. In addition, it is possible that additional 
purge wells may be required to achieve the final cleanup objectives. Therefore, based on the 
result of the modeling, a flow rate of 1,000 gpm will be used as a conservative design basis for 
ground water remediation. 



Keystone Steel & Wire Company 
Ground Water Remediation 

Revision 0 
June 15,1992 

Page 5 - 7 

5.1.5 Basis of Design 

The design criteria used for the evaluation of the ground water remediation alternatives are based 
on aquifer characteristics, ground water modeling, and the VOC and inorganic concentrations 
detected duiing the ground water monitoring program conducted from February 25 through 28, 
1991. Table 5-2 shows the design basis used for this evaluation. 

The expected quality of ground water to be recovered from Purge Wells A, B, C, and D is based 
on the VCXT concentrations detected in ground water samples from nearby monitoring wells. 
Under pumping conditions, the VOC concentrations in ground water purged from the recovery 
wells are expected to be diluted by uncontaminated or less contaminated ground water from areas 
surrounding each purge well. To account for the dilution of contaminants, the VOC 
concentrations in ground water pumped from each purge well are projected to be approximately 
half of the maximum VOC concentrations detected in monitoring wells immediately adjacent to 
each recovery well. The predicted concentrations of contaminants in the combined groimd water 
flow from the four purge wells were determined by calculating the flow-weighted average for each 
constituent 

Table 5-2 also includes expected VOC concentrations for discharges of ground water to the 
Illinois River, which are based on USEPA surface water quality criteria and past experience with 
NPDES permit requirements. While a determination of actual effluent standards for discharge to 
the niinois River would require a detailed evaluation of outfall characteristics, the receiving water, 
the relative toxicity of each parameter, and possible synergistic effects of the constituents on 
effluent stream toxicity, the standards shown in Table 5-2 should provide a conservative design 
basis. 
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5.1.6 Air Stripping 

Several remedial action alternatives that include ground water recovery, on-site treatment, and 
disposal to the Illinois River were evaluated to determine the most environmentally sound, 
technically feasible, and cost-effective method of ground water remediation. All of the ground 
water remediation alternatives evaluated are capable of removing the dissolved contaminants from 
the on-site ground water to levels necessary for surface water discharge. In addition, since these 
ground water remedial actions involve ground water recovery from a series of purge wells and 
aboveground treatment and disposal, the rate at which the ground water can be remediated is 
independent of the ground water treatment alternative used. 

Air stripping was identified as the most technically feasible and cost-effective ground water 
remediation technology. Other treatment technologies, such as steam stripping, chemical 
oxidation, and aqueous carbon adsorption, were evaluated; however, these technologies were 
eliminated because they may not provide for reliable treatment and/or would be cost prohibitive. 
In addition, based on the contaminant concentrations, flow rates, and past experience, it has been 
concluded that biological treatment would not be feasible or provide cost-effective ground water 
treatment and control. For example, in situ biological treatment of chlorinated organics detected 
at the site has not been proven or demonstrated, but may be possible. 

Air stripping is a common technology used to treat ground water contaminated with VOCs. 
Figure 5-6 illustrates a general process flow schematic for this technology. In the air stripping 
process, ground water is pumped to the top of a packed tower where it is evenly distributed over a 
bed of plastic media. Air, introduced at the base of the column, passes countercurrent to the 
falling water and strips the VOCs from the water. The air exiting the top of the tower is 
discharged to the atmosphere or treated by an air emission control device, if required. 
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Scaling and bacteria growth, if not controlled, can accumulate during the operation over time and 

drastically reduce the treatment efficiency of an air stripping tower. Depending on naturally 
occurring concentrations of inorganic parameters (hardness, alkalinity, iron, etc.) in the ground 
water, acid and/or an oxidizing chemical may be necessary to control scaling and biological 
growth in the column. 

Carbon dioxide is removed from the water during treatment in an air stripper. This can affect the 
carbonate equilibrium and result in precipitation of carbonates on surfaces in the column or the 
presence of suspended solids in the effluent In addition, since the treated ground water is to be 
used in Keystone's cooling water system, the presence of suspended solids or a high potential for 
scaling in the treated ground water may be undesirable. 

The presence of a signiricant amount of iron m the ground water can lead to proliferation of iron 
bacteria. In most subsurface environments, iron bacteria are naturally occurring and would 
multiply in the aerobic conditions of an air stripping tower. The levels of iron (1 mg/1) and 
hardness (1,100 mg/1) expected in the purged ground water indicate that carbonate scaling and 
iron bacteria growth may require control by the addition of acid and an oxidizing agent. The 
presence of iron bacteria may also necessitate the periodic cleaning of the purge wells and air 
stripping tower with a bactericide and the replacement of packing in the tower. These potential 
problems will be evaluated during the air stripping pilot study. 

Because air stripping can achieve the removal of V(X) contaminants to levels below detection 
limits, water treated via air stripping can be discharged directly to surface water (e.g., the Illinois 
River). However, an NPDES permit wotild have to be obtained from the EEPA. This would 
involve adding a new discharge point and revising Keystone's existing NPDES permit Existing 
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Keystone personnel, which includes a licensed treatment plant operator, can be used for system 

operation, maintenance, and effluent discharge monitoring. 

Under 35 lAC 215.301, the installation of an air stripping system may also require Keystone to 
obtain an Air Permit to Install from the Air Quality Division of lEPA. In general, air emission 
controls may be required depending on the impacts predicted by modeling. Therefore, dispersion 
modeling of the ground level impact of air emissions from the stripping tower may be necessary 
prior to obtaining the permit If air emission controls are necessary, emissions from the air 
stripping system could be treated by carbon vapor adsorption (CVA). A CVA treatment system 
allows the airborne VOCs discharged from the system to be adsorbed by activated carbon, and the 
treated air is then discharged to the atmosphere. During operation, the carbon becomes saturated 
with VOCs and periodically requires regeneration. When the carbon becomes saturated, it could 
be regenerated with steam on site, and the contaminants adsorbed onto the carbon would be 
volatilized, condensed, and recovered for off-site disposal. Typically, a CVA system consists of 
two carbon beds in parallel so one carbon bed can adsorb while the other regenerates. Although 
CVA systems are relatively simple to operate and require a low level of maintenance, the addition 
of air controls to an air stripping system increases the capital and operating costs significantly. 

Past experience has shown that the ground water chemistry of a site can affect air stripping design 
parameters, operating procedures, and treatment efficiencies. To confirm treatability, provide full 
scale design parameters, and refine the design basis for air and surface water discharge permit 
applications, an air stripping pilot study and an aquifer pump test will be conducted. The work 
plan for this study is presented in Appendix A and the air permit application for the pilot study is 
presented in Appendix B. 
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5.1.7 Treated Ground Water Discharge 

Keystone intends to direct the treated water discharge from the air stripping tower to the make-up 
cooling water line at the Steel Mill. Keystone believes this approach is cost-effective and 
provides a functional use for the pumped ground water. Process cooling water is currently 
discharged to the WWTP via the Ditches. Discussions have already been initiated with the lEPA 
relative to a modification to this NPDES permit 

If, for some unknown reason, use of the treated ground water in the Steel Mill process cooling 
water system is not feasible, several other alternatives for the discharge of treated ground water to 
the Illinois River were investigated. The only practical options are; 

0 Direct discharge to the Keystone WWTP, or 
o Direct discharge to the Illinois River via another discharge point as 

of yet not identitied. 

Discharge of die treated ground water directly to the Kickapoo Creek north of the site was also 
investigated, but this alternative was determined to be too costly because of the length of effluent 
piping required. 

Keystone discharges an average of approximately 4.4 MOD of process cooling water and 
wastewater to the on-site WWTP which has an existing outfall to the Illinois River. The majority 
of this water is supplied to manufacturing operations by an on-site pumping station that draws 
water from the Illinois River and on-site ground water supply wells. 
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Treated ground water is a logical source for process cooling water because of the relatively low 
water temperature (55°?) and high flow rate (615 gpm). Treated ground water can be substituted 
for a portion of the River water flow currently used for cooling water supply. Since the process 
cooling water is discharged to the on-site WWTP, the treated ground water would also be 
discharged to the Illinois River via the existing WWTP outfall. Figure 5-7 illustrates the proposed 
process flow schematic for discharge of the treated ground water into the existing cooling water 
system. The process cooling water flow rates shown in this diagram were obtained from a water 

balance performed for Keystone's 1988 NPDES permit application. Treated ground water would 
be discharged into the cooling water supply line directly downstream of the river water supply 
pump. Since the treated ground water would replace an equivalent volume of river water, the total 
cooling water discharge flow rate to the WWTP would not change significantly from current 
conditions. Finally, discharge of the treated ground water to the existing on-site WWTP would 
enhance the feasibility of this approach by: (1) avoiding additional NPDES permitting/reporting 
requirements; (2) eliminating unnecessary discharge piping because of the use of existing 
discharge piping from process cooling areas to the WWTP; (3) eliminating the need for an 
additional outfall; and (4) reducing energy requirements for the water flow drawn from the Illinois 
River. 

The feasibility of substituting treated ground water for process cooling water will be evaluated 
during the pilot study and aquifer test because of the expected hardness of the ground water 
recovered. It is likely that the river water currently used in process areas has a lower hardness 
level than the ground water beneath the site. Therefore, substitution of river water with ground 
water could result in increased scaling in process piping and process areas. If scaling of the 
treated ground water is evidenced during the pilot/cooling water smdy, substitution of the existing 
cooling water flow from on-site wells with treated ground water may be explored. 
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5.1.8 Regulatory Requirements for Construction and Operation 

The regulatory requirements for the construction and operation of the groimd water remedial 
program are presented in this section. Air stripping would require an air permit for construction 
and operation and the use of the treated ground water in Keystone's cooling water system would 
require a new or revised NPDES permit Construction of pipelines through the on-site railroad 

right-of-ways will require easements from the railroad. However, these are common construction 
requirements and therefore are not discussed further. 

Under 35 lAC 215.301, a permit is required for air discharges from ground water air stripping 
systems. In addition, air emission controls would be required if total VOC emissions of 
photochemically reactive compounds are more than eight pounds per hour and the impacts 
resulting from the emissions are above acceptable levels. Acceptable levels for TCE, PCE, and 
vinyl chloride are concentrations yielding an increased cancer risk of 1 x IQ-®, while acceptable 
levels for noncarcinogenic compounds such as 1,1-DCA, 1,1-DCE, trans-1,2-DCE, and 1,1,1-TCA 
are 0.33 percent of the threshold limit value-time weighted average (TLV-TWA). In most cases, 
the 1 X 10-6 risk levels for carcinogenic compounds are the more stringent limits. 

The need for air emission controls on air discharged from an air stripping system was 
preliminarily assessed by evaluating the effects on potential receptors by using the USEPA 
SCREEN model, version 1.1 and a dilution matrix model. Both of these models are based on 
"worst case" assumptions regarding air flow patterns, meteorological conditions, and other 

attributes of the site. The SCREEN model was used to predict the effects of noncarcinogenic 
compounds while the dilution matrix was utilized to estimate those for carcinogenic compounds. 
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A discharge elevation of 60 feet and a distance to the nearest property line of 700 feet were 
assumed during the modeling of the site. Building downwash effects were ignored because of the 
relatively large distance between the proposed air stripping tower and nearby buildings. 

The results of the preliminary assessment using the SCREEN and matrix models indicate that the 
emissions of photochemically reactive VOCs are below one pound per hour and therefore meet the 
State of Illinois allowable limits. Based on these results, air emission controls for an air stripping 

system would not be necessary. However, before an air permit for the proposed air stripping 
system is submitted, the lEPA will be contacted to determine applicable permit conditions. 

State of Illinois NPDES permits are required for point-source discharges to surface waters, and 
USEPA water quality standards for receiving streams are based on their classiEcation or uses and 
potential exposure pathways. Discharge standards for a specific outfall are determined through a 
detailed assessment of the potential exposure pathways, effluent stream characteristics, receiving 
stream characteristics, and the implemented treatment technology for human health (drinking 
water and fish consumption) and aquatic life (acute and chronic). As the treated ground water will 
be discharged via the existing WWTP, the NPDES permit for the existing WWTP will be 
amended. 

5.1.9 Summary of Evaluations 

The following summarizes the foregoing evaluations: 
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0 Remediation of on-site ground water contaminated with VOCs is 
necessary to prevent further migration of the contamination. The 
most cost-effective and technically feasible method of ground water 
capture and recovery is pumping and treating ground water from a 
series of purge wells. 

o A total flow rate of approximately 615 gallons per minute is 
estimated to be sufficient to capture and confine the on-site ground 
water contamination. The ground water recovery system would 
consist of four purge wells strategically located on the north and east 
sides of the Wire Mill. The purged water would be treated by air 
stripping, and the water discharge from the air stripper will be used 
as make-up water in Keystone's cooling water system. 

5.1.10 Remedial Action Program 

Figure 5-8 illustrates a general plan view for the air stripping ground water treatment system. 
Ground water from Purge Wells A, B, C, and D is pumped through metering pits where the purge 
rates and pressure readings are measured, and from the metering pits through transmission piping 
to the air stripping treatment system. 

The air stripping of the combined purge well streams would consist of: (1) adding acid and 
/ 

oxidant chemical, if necessary; (2) pumping the ground water to the top of the air stripping tower 
and allowing the water to be evenly distributed and to trickle down through a bed of packing 
material; and (3) injecting air up into the tower with water flowing downward and air being 
injected upward, causing the air to come into continuous and thorough contact with the liquid. 
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The packing material provides a large surface area for the mixing of air and water, contact time 
for the VOC molecules to transfer from water to air, and a large void volume to reduce the air 
system's energy loss. The treated water that collects at the bottom of the tower would be pumped 
at a controlled rate into the discharge line of the existing river water supply pump that provides 

process cooling water. 

The supply of process cooling water will be controlled by a pressure transmitter and control valve. 
If the flow from the ground water treatment system were interrupted or the system were shut 
down, the pressure transmitter would sense a decrease in supply pressure and open the control 
valve, effectively increasing the pressure and maintaining cooling water flow to process areas. 

Depending on the requirements of the modified NPDES permit for the existing WWTP, the 
system may require weekly monitoring and monthly reporting. Keystone personnel will check the 
operation of the system and record system operating parameters on a daily basis, collect influent 
and effluent samples on a weekly basis, and at a minimum, perform equipment maintenance on a 
monthly basis. 

In addition, periodic monitoring of the groimd water recovery system will be necessary to 
document the capture of contaminated ground water beneath the site and to evaluate the 
effectiveness of the pumping rates. This monitoring will entail measuring water levels in the 
purge wells and monitoring wells and tracking the water table elevations under pumping 

conditions on a contour map. 

If the results of a pilot study on the cooling water system show that the treated ground water 
cannot be used as make-up cooling water, the discharge from the air stripping tower will either be 
directed to the existing WWTP, or another discharge point to the Illinois River will be identified. 
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The schedule for implementation of the ground water remediation program is shown on Figure 

5-10. 

5.1.11 Remedial Action Program Implementation 

After lEPA's approval of the ground water remedial action program presented herein, the 
following will be implemented; 

o Refine the hydraulic conductivity parameters under the dynamic 
pumping conditions by performing a pump test The results of the 
pump test will provide a more accurate basis of design for the 
ground water recovery and air stripping treatment systems. The 
work plan for the pump test is presented in Appendix A. 

o Confirm design parameters for a full-scale air stripping treatment 
system by performing an air stripping and cooling water system 
pilot study to determine: (1) the potential effect of the on-site 
ground water chemistry on typical design criteria; (2) if excessive 
scaling and/or biological growth may occur during full-scale 
treatment; and (3) the potential impacts of treated groimd water 
reuse on the cooling water system. The work plan for the pilot study 
is included in Appendix A. 

o Based on the results of the pump test and air stripping pilot study, 
refine the design basis for the full-scale air stripping treatment 
system and for the preparation of air and water discharge permits. 
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0 Perform detailed "site-specific" air dispersion modeling, determine 
the impacts of the emissions, and prepare and submit an air permit 
application for the proposed air stripping system to the lEPA Air 
Quality Division. 

0 Apply for a modification to the NPDES permit for the WWTP to 
include the discharge of VDCs. 

0 Design and construct the four purge wells, transmission piping, air 
stripping system, and discharge piping and controls. 

0 Start up the treatment system and pump the four purge wells at a 
rate of 615 gpm, or the rate required to capture the impacted ground 
water on site. 

o Monitor the effectiveness of the ground water purge wells by 
measuring ground water levels in the adjacent monitoring wells on a 
monthly basis after startup of the treatment system. 

5.2 Ground Water Monitoring 

The analytical results from the ground water monitoring conducted at the site show that only 
VOCs are above the Class I cleanup objectives. Metals, semivolatile compounds and other 
inorganic compounds have historically been below Class I cleanup objectives. Although lead, 
cadmium and nickel have occasionally been above Class I limits at various well locations, they are 
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not consistently above the 35 lAC 620.410 standards at any weU completed within the Class I 
aquifer. Therefore, only VCXZs will be analyzed during the cleanup of the ground water. 

5.2.1 Surface Water and Ground Water Elevation Survey 

Static water levels will be recorded for existing surface water TBMs, all monitoring wells, and 
piezometers within a 12-hour period. Initially, water levels will be measured monthly through the 
first year of ground water remediation and quarterly thereafter imtil cleanup objectives are 
achieved. The ground water levels wiU be measured with an electronic tape from the top of 
individual well casings (surveyed reference points), and the surface water levels will be measured 
with a steel tape (or equivalent) from the top of individual TBMs. All water level data will be 
recorded in a bound Aeld notebook. These data will be used to evaluate changing ground water 
flow conditions during the ground water remediation program. Potentiometric surface maps will 
be prepared and submitted with quarterly progress reports. 

5.2.2 Sampling Locations and Analysis 

Ground water samples will be collected from 39 monitoring wells for laboratory analysis of 
VOCs, pH, specific conductivity, and temperature in the locations shown on Rgure 5-9. Samples 
will be obtained from 25 investigative wells on a quarterly basis for the first year of ground water 
remediation and from 14 base wells semiannually. After the first year of monitoring, the 
analytical results will be used to evaluate the frequency of monitoring and the parameters being 
analyzed. 
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The investigative wells will provide data for quarterly reports on die extent of contamination, the 
rate of migration, and concentrations of volatiles in the ground water. If four consecutive quarters 
of analytical results for an investigative well are below cleanup objectives, it will be reassigned as 
a base well. Conversely, if a base well shows contamination, it will be reassigned as an 
investigative welL If a base well becomes unnecessary, it will be eliminated from the monitoring 
program (i.e., another base well is located between the contaminant plume and the base well to be 
dropped). The proposed investigative and base wells include (see Figure 5-9): 

0 Investigative Wells: designated as W-ID, W-2, W-3D, W-4D, T-1, 
t T-2A, T-3, T-4A, T-4B, T-6A, T-6B, T-7B, T-9, T-10, T-1 IB, 

T-llC,T-13B,T-16,T-17,Sl8!T-l^T-19C,T-20J^^and -

Upgradient Well: designated as T-15 

Base Wells: designated as T-2B, T-5A, T-5B, T-5C, T-6C, T-1 A, ' 
T-8,T-1 lA,T14,T-19A,T-22A,T-22B,T^andT:24: ~ -

In addition to the 25 investigative and 14 base samples, replicate and field blank samples will be 
collected and analyzed for VOCs during each ground water sampling event One field blank and 
one replicate sample will be prepared for every 10 samples collected, and one trip blank will be 
sent with each shipment of samples to the laboratory. The blank and replicate samples will be 
prepared as follows. 
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o Field blank samples will be prepared to assess the adequacy of 
laboratory decontamination procedures. Prior to sampling, organic-
free deionized water will be poured into a bailer and then transferred 
into the appropriate sample container. 

0 Trip blanks will be prepared upon receipt of the sample bottles and 
will be kept with the investigative samples through the sampling 
event The trip blanks will be analyzed to check for procedural 
contamination of samples that occurred during shipping. 

0 Replicate samples will be prepared by filling two sample containers 
with water from the same bailer. The samples will be labeled the 
same except an "R" or "Rep" will follow the sample location 
designation. 

5.23 Sampling Equipment and Procedures 

A laboratory cleaned bailer will be used to collect the ground water sample from each well. Prior 
to sampling, standing water in the wells will be removed by purging each well of three well 
volumes or until stabilization of temperature, pH, and specific conductance is achieved. If the 
well goes dry before three well volumes have been removed, samples will be collected as soon as 
the well recovers. 

Teflon or stainless steel bailers will be used for purging the wells, and purged water from the wells 
will be placed in a 55 gallon drum and discharged through the ground water treaUnent system. 
Bailers, ropes, pumps, and all equipment will be decontaminated prior to insertion into the well. 
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Ground water samples will be collected directly after purging with the same bailer used to purge 
the well. The bailer will be gently lowered into the water, and samples collected for volatiles will 
be carefully poured into 40 ml glass vials preserved with HCl, just to overflowing, ensuring that 

no air bubbles are present in the sample. Each vial will be sealed with a clean Teflon-lined septa 
and cap so that no headspace entrapped air bubbles are present in the sample. Each sample will 

then be placed in an insulated cooler with blue ice and shipped to the laboratory for analysis in 
accordance with proper chain-of-custody procedures. All samples will be clearly labeled with the 

site name, well identification, date, name of sampler, and time of collection. Chain-of-custody 
forms that indicate the parameters for analysis will accompany all samples shipped to the 
laboratory. Held measurements of pH, specific conductivity, and temperature will be obtained 
from a separate sample aliquot using an Orion pH meter (Model 210) with an Orion gel filled pH 
probe, an American Scientific Products thermometer, and a YSI5-C-T conductivity meter (Model 
33) with a YSI probe (Model 3310) or equivalent instruments. All field probes and thermometers 
will be cleaned in the laboratory prior to field use and rinsed with organic-free deionized water 
between use. For each 20 samples collected, one duplicate analyses and one USEPA QA/QC 
check sample with a known value will be analyzed for pH and specific conductivity. 

The sample collection activities, including pH, specific conductivity, temperature, color, and 
noticeable odor, wiU be documented in a bound field notebook. 

5.2.4 Decontaiiiination Procedures 

The following procedures will be used for the decontamination of Teflon and stainless steel 
bailers: 
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o Wash with hot water and nonfoaming detergent; 

o Rinse with hot water, 

o Rinse with deionized water; and 

0 Air dry. 

Stainless steel bailer cables. Teflon bailer balls, and tops will be decontaminated in the same 
manner, except that they will be baked dry. All decontamination procedures will be performed in 
the laboratory, and the bailers and cables will be wrapped in clear plastic for transport to the site. 
Since a different bailer wiU be used for each well, field decontamination will not be necessary. 
The results of field bailer blanks will be reviewed to ensure the adequacy of decontamination 
procedures. 

5,2,5 Analytical Methods 

All VOC analyses will be performed according to current SW 846 methods. The quality 
assurance/quality control procedures manual for the laboratory currently being used is included in 
Appendix C. If another laboratory is selected in the future, their QA/QC manual will be submitted 
as an addendum. 
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53 Evaluation Procedures 

53.1 Historical Data 

From five to nine sets of VOC historical data have been collected and will be used to establish a 
baseline case against which the overall performance of the remediation program will be evaluated. 
The baseline case will include the mean, sample standard deviation, sample variance, and trend 

line plots for each parameter that exceeds cleanup objectives on a well-by-well basis. 

53.2 Data Reduction, Analysis, and Evaluation 

Investigative wells will be sampled quarterly, and base wells will be sampled semiaimually for 
WOCs, pH, specific conductivity, and temperature as previously discussed. Water level 
measurements will be obtained for all investigative and base wells on a monthly basis during the 
first year of the remediation and quarterly during subsequent years. 

A potentiometric surface map will be generated each month from water level measurements of all 
investigative and base wells through the first year of remediation to monitor the effect of the 
remediation program on the ground water flow system. 

Laboratory results and potentiometric surface maps along with a discussion of the extent of 
contamination and rate of migration will be sent to the lEPA on a quarterly basis. At the end of 
the first year of the remediation program, a summary report will be provided that will present an 
evaluation of the efficacy of the program. This report will include a statistical trend-analysis 
utilizing least-squares regression or the Mann-Kendall technique, and a test of the annual mean 
concentration per parameter for each well against the cleanup objective at the 80 percent 
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confidence level as specified in SW 846 (Third Edition, V.U, p. 1-26). A significant difference 
will be declared if the upper 80 percent confidence limit of the trae mean exceeds the cleanup 
objective. If a significant difference is declared for a given investigative well, subsequent 
quarterly data will be statistically evaluated on an annual basis until no significant difference is 
determined. If there is no statistically significant difference between the upper 80 percent 
confidence limit and the cleanup objective, the investigative well will be reclassified as a base 
weU. 

If data from all investigative and extraction wells are determined to be not significantly different 
firom the cleanup objectives, remediation will be suspended. Quarterly sampling of the 
investigative wells will be continued during the suspension period for one year. For the first 
quarter of the suspension period, the ground water samples win be analyzed for the parameters 
listed in 35 lAC 620.410. If data fix)m these wells are not significantly different from the cleanup 
objectives, then the subsequent sampling of the investigative wells wiU be performed annuaUy for 
a period of five years. 
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TABLE 5-1 

PREDICTED GROUND WATER PUMPING RATES 

Proposed Purge Well 1 Predicted Pumping Rate (gpm)(l) 

A 100 

B 100 

C 15 

D 400 

Total Projected Purge Rate 615 

Note: (1) Purge rates predicted by preliminaiy grotind water 
modeling performed in May 1991. 



TABLE 5-2 

DESIGN BASIS 

General Design Parameters: 

Hydraulic Capacity = 1,000 gpm 
Influent Pttrge Water Temperature = 55° F 

Concentration Design Parameters 

Parameter 
Influent 

Purge Watra^^ 
Effluent Water 

to Illinois River® 

Volatile Organics (ug/1) 

1, l-Dichloroethane 55 <2 

1,1-Dichloroethylene 60 <2 

trans 1,2-Dichloroethylene 60 <5 

Tetrachloroethylene 55 <2 

1,1,1-Trichloroethane 200 <100 1 
Trichloroethylene 1,000 <5 

Vinyl Chloride 10 <1 

Inorganics (mg/1) | 

Cadmium <0.002 _ 1 
Calcium 320 _ 

Chromium <0.01 

Iron 1 _ 

Lead <0.001 -

Magnesium 110 — 

Nickel 0.04 — 

Selenium <0.002 — 

Zinc 0.1 — 

1 of 2 



# 

TABLE 5-2 

DESIGN BASIS 

Concentration Design Parameters 

Parameter 
Influent 

Purge Water^'^ 
Effluent Water 

to Illinois River^ 

Miscellaneous Parameters (mg/1) 

Sodium 44 - • II 
Hardness (as CaCOj) 1,100 _ 

Alkalinity (as CaCOs) 350 _ 

Bicarbonate Alkalinity (as CaCOs) 350 — 

Chloride 590 — 

II Sulfate 290 — 

Note; 1. Projected ground water influent concentrations based on 
flow-weighted averages from proposed purge wells A, B, 
C, and D. 

2. Assumed effluent water quality if ground water is 
discharged to Illinois River, which would require a 
new or modified NPDES. 

Key: Parameter either is nondetectable in the recovered ground water or 
is not regulated. 

2 of 2 
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6.0 GROUND WATER REMEDIATION COST ESTIMATE 

Cost estimates for the ground water remediation program include costs for the installation and 

operation of the purge wells and air stripping tower, and the cost for annual ground water 
monitoring for VOCs. 

The estimate for the air stripping tower is based on the following: (1) air emission controls will 
not be necessary; (2) discharge water from the air stripper will be used as cooling water make-up 
and will be discharged to the WWTP; and (3) high-density polyethylene (HDPE) pipe will be 
used. The capital cost was calculated based on a hydraulic design capacity of 1,000 gpm and the 
use of HDPE pipe, and the operating cost was estimated based on a ground water flow rate of 615 
gpm. Detailed engineering cost estimates for the air stripping tower are presented in Table 6-1, 
and a summary of the cost estimates is provided in Table 6-2. Annual operating cost estimates are 
included in Table 6-3. 

Air Stripping 

Capital 
Cost 

$U60,000 

Annual 

Operating 
CilSt 

$212,000 

Estimated 
Cost for 
10 Year 

$3,480,000 

Ground Water Monitoring (annual) 64,000 640.000 

Total 10 Year Estimated Cost $4,120,000 
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ENGINEERING COST ESTIMATES-GROUND WATER TREATMENT 
(Page 1 of 7) 

# 

Item Description Unit 
Estimated 
Quantity 

Materials 
Unit Cost Total Cost 

Installation 
Unit Cost Total Cost Total Cost 

1. GROUND WATER RECOVERY AND TRANSMISSION 
FIFING SYSTEM 

Mobilization/demobilization LS 1 $1,000 $1,000 $1,000 
10" dia. purge well w/15' ss screen, high flow EA 1 $7,000 $7,000 $4,500 $4,500 $11,500 
6' dia. purge well w/lS' ss screen, med. flow EA 2 $4,000 $8,000 $3,500 $7,000 $15,000 
6" dia. purge well w/lS' ss saeen, low flow EA 1 $4,000 $4,000 $3,500 $3,500 $7,500 
Well pump &. level control electrodes, high flow EA 1 $8,000 $8,000 $1,500 $1,500 $9,500 
Well pump & level control electrodes, med. flow EA 2 $3,500 $7,000 $1,500 $3,000 $10,000 
Well pump A level control electrodes, low flow EA 1 $2,300 $2,300 $1,500 $1,500 $3,800 
6' dia. manhole w/mechanical components EA 4 $3,000 $12,000 $2,500 $10,000 $22,000 
Electrical equipment at purge well EA 4 $1,500 $6,000 $1,000 $4,000 $10,000 
3" SDR 11 HDFE piping flgd., buried LP 150 $2.26 $339 $2.44 $366 $705 
4" SDR 11 HDFE piping flgd., buried LP 50 $3.85 $193 $3.80 $190 $383 
6" SDR 11 HDFE piping flgd., buried LP 2900 $6.66 $19,328 W.ll $11,919 $31,247 
Trenching; excavation/backfiU/compaction (5' deep; 1:1 slope) LP 3100 $6.10 $18,910 $8.30 $25,730 $44,640 
Fees: construction permits/contract bonds LS 1 $3,000 $3,000 $3,000 
3" propeller water flow meter LS 4 $1,100 $4,400 $500 $2,000 $6,400 
Fower/control conduit to wells: 1-1/4" FVC Schedule 40 LP 3100 $1.28 $3,976 $1.65 $5,106 $9,081 
Fower/control conduit to wells: 1" FVC Schedule 40 LP 3100 $1.04 $3,209 $1.51 $4,673 $7,882 
Conductors: #8 wire LP 6200 $0.25 $1,556 $0.31 $1,922 $3,478 



1 ABLE 6-1 

ENGINEERING COST ESTIMATES-GROUND WATER TREATMENT 
(Page 2 of 7) 

Item Description Unit 
Estimated 
Quantity 

Materials 
Unit Cost Total Cost 

Installation 
Unit Cost Total Cost Total Cost 1 

Conductors; #6 wire LF 9300 $0.40 $3,692 $0.38 $3,534 $7,226 

Flow/pressure switch EA 4 $500 $2,000 $500 $2,000 $4,000 

3" Schedule 40 galvanized piping w/supports LF 45 $9.46 $426 $11.45 $515 $941 

4" Schedule 40 galvanized piping w/supports LF 15 $15.08 $226 $14.10 $212 $438 

Air/vacuum relief valve, 1/2" EA 5 $250 $1,250 $300 $1,500 $2,750 

Pressure gauges. 1/2" EA 8 $100 $800 $200 $1,600 $2,400 

Ball valves. 1/2" EA 22 $80 $1,760 $150 $3,300 $5,060 

Ball valves. 3" EA 12 $600 $7,200 $250 $3,000 $10,200 

Butterfly valves. 3" EA 4 $150 $600 $200 $800 $1,400 

Bali valves. 8" EA 2 $1,000 $2,000 $300 $600 $2,600 

Butterfly valves. 8" EA 2 $800 $1,600 $250 $500 $2,100 

Boring & jack 12" casing under railroad LF 100 $40 $4,000 $260 $26,000 $30,000 

Tie-in transnussion piping into treatment building LS 1 $500 $500 $500 $500 $1,000 

10" Schedule 40 galvanized piping figd. w/ supports LF 50 $49.94 $2,497 $38.44 $1,922 $4,419 

8" propeller water flow meter EA 1 $2,200 $2,200 $800 $800 $3,000 

Prefiiter/strainer EA 1 $4,000 $4,000 $800 $800 $4,800 

Heat tracing for "exposed" 6" piping LF 120 K17 $500 $0.76 $91 $592 

Insulation for "exposed" 6" piping. 2" thick LF 120 $6.16 $739 $3.56 $427 $1,166 

Thermostat controls for heat tracing LS 1 $500 $500 $200 $200 $700 

1 Misc. electrical & wiring LS 1 $5,000 $5,000 $5,000 , $5,000 $10,000 



TABLEM 

ENGINEERING COST ESTIMATES-GROUND WATER TREATMENT 
(Page 3 of 7) 

Item Descriptioii Unit 
Estimated 
Quantity 

Materials 
Unit Cost Totai Cost 

Installation 
Unit Cost Totai Cost Totai Cost I 

Misc. mechanical & site lestoration LS 1 $2,000 $2,000 $2,000 $2,000 $4,000 

Misc. fittings & valves LS I $5,000 $5,000 $5,000 $5,000 $10,000 

MATERIAL SUBTOTALS $154,700 $151,200 $305W) 

SHIPPING'" $4,641 

CONTRACTOR: LABOR, TAXES. & INSURANCE'" $22,700 

EQUIPMENT PASS THROUGH'" $15,500 

ENGINEERING'" $35,700 

CONSTRUCTION MANAGEMENT" $35,700 

CONTINGENCIES'" $85,600 

TOTAL $506,000 

2. TREATED WATER DISCHARGE TO WIRE MILL 
COOUNG WATER SYSTEM 

Mobilization/demobilization LS 1 $1,000 $1,000 $1,000 

10" SDR 11 HDPE piping, buried LF ISOO $15.27 $22,906 $5.86 $8,790 $31,696 

Trenching: excavation/backfiU/compaction (5' deep; 1:1 slope) LF 1500 $6.10 $9,150 $8.30 $12,450 $21,600 

Effluent pumps EA 2 $6,000 $12,000 $1,200 $2,400 $14,400 

Treated water filler/strainer EA I $10,000 $10,000 $1,000 $1,000 $11,000 

10" galvanized. Schedule 40 piping, w/supports LF 100 $49.94 $4,994 $38.44 $3,844 $8,838| 



TABLE 6-1 

ENGINEERING COST ESTIMATES-GROUND WATER TREATMENT 
(Page 4 of 7) 

Item Description Unit 
Estimated 
Quantity 

Materials 
Unit Cost Total Cost 

Installation 
Unit Cost Total Cost Total Cost 1 

Tie-in to existing cooling water piping LS 1 $1,000 $1,000 $1,000 $1,000 $2,000 

Heat tracing for "exposed" 10" piping LP 100 $4.42 $442 $1.01 $101 $543 

Insulation foi "exposed" 10" pipng, 2" thick LP 100 $9.09 $909 $5.10 $510 $1,419 

Thermostat controls for heat tracing LS 1 $500 $500 $200 $200 $700 

Air/vacuum relief valve, 1/2" EA 1 $250 $250 $300 $300 $550 

Pressure gauges, 1/2" EA 4 $100 $400 $200 $800 $1,200 

Pneumatic actuated valve, 8" w/solen. EA 2 $4,500 $9,000 $1,200 $2,400 $11,400 

Air compressor EA 1 $3,500 $3,500 $1,000 $1,000 $4,500 

Flow meter, 8" propeller EA 1 $2,200 $2,200 $800 $800 $3,000 

Pressure transmitter/controller EA 1 $2,500 $2,500 $1,000 $1,000 $3,500 

Remote electrical control panel LS 2 $3,000 $6,000 $1,500 $3,000 $9,000 

Control conduit to river water pump station, 1-1/4" LP 1500 $1.28 $1,920 $1.65 $2,475 $4,395 

Control wire to river pump station, #8 wire LP 3000 $0.25 $750 $0.31 $930 $1,680 

6" galvanized Schedule 40 piping, w/supports LP 100 $26.75 $2,675 $23.00 $2,300 $4,975 

Motor control center/starters LS 1 $1,500 $1,500 $1,000 $1,000 $2,500 

Main disconnect/circuit breakers LS 1 $600 $600 $600 $600 $1,200 

Misc. electrical & wiring LS 1 $10,000 $10,000 $10,000 $10,000 $20,000 

Misc. mechanical, Httings, & valves LS 1 $10,000 $10,000 $10,000 $10,000 $20,000 
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ENGINEERING COST ESTIMATES-GROUND WATER TREATMENT 
(Page 5 of 7) 

Item Description Unit 
Estimated 
Quantity 

Materials 
Unit Cost Total Cost 

Installation 
Unit Cost Total Cost Total Cost 

MATERIAL SUBTOTALS $113,200 $67,900 $181,100 

SHIPPING'" $3,400 

CONTRACTOR: LABOR. TAXES, & INSURANCE*® $10,200 

EQUIPMENT PASS THROUGH*® $11,300 

ENGINEERING*® $21,200 

CONSTRUCTION MANAGEMENT® $21,200 

CONTINGENCIES*® $50,800 

TOTAL $300,000 

3. AIR STRIPPING TREATMENT SYSTEM 
(without air emission controls) 

Mobiiization/demobilization LS I $1,000 $1,000 $1,000 

Air strip, tower 8' diam. 60Ti, FRP w^latfonn EA I $60,000 $60,000 $5,000 $5,000 $65,000 

Internals: distributor, support plate, demister, 304 ss LS I $16,000 $16,000 $2,000 $2,000 $18,000 

Pacicing media CF 1508 $9.00 $13,572 $3.00 $4,524 $18,096 

Blower (including equip, pad), 10,000 cfm EA I $3,600 $3,600 $1,500 $1,500 $5,100 

Foundations and structural supports, includes building LS 2 $3,500 $7,000 $3,000 $6,000 $13,000 

Acid/oxidant storage tank, 3,000 gal PE EA 2 $3,200 $6,400 $1,000 $2,000 $8,400 

Acid/oxidant metering pump EA 2 $1,200 $2,400 $500 $1,000 $3,400 

In-line pH probe, analyzer, & controller EA I $4,000 $4,000 $1,000 $1,000 $5,000 

In-line mixer, 8" FRP w/150 lb. pressure rated flanges EA I $3,000 $3,000 $500 $500 $3,500 
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ENGINEERING COST ESTIMATES-GROUND WATER TREATMENT 
(Page 6 of 7) 

« 

Item Description Unit 
Estimated 
Quantity 

Materials 
Unit Cost Total Cost 

Installation 
Unit Cost Total Cost Total Cost 

Level controls EA 2 $800 $1,600 $300 $600 $2,200 

Control panel/motor control center EA 1 $25,000 $25,000 $2,000 $2,000 $27,000 

Main disconnectA:iicuit breaker EA 1 $500 $500 $250 $250 $750 

New electrical service connection IS 1 $5,000 $5,000 $10,000 $10,000 $15,000 

Treatment building (20' x 25'): pre-engineered LS 500 $30 $15,000 $30 $15,000 $30,000 

Heating and ventilation for treatment building LS 1 $2,000 $2,000 $1,500 $1,500 $3,500 

Containment dike/building sump LS 1 $2,500 $2,500 $1,500 $1,500 $4,000 

Sump pump EA 1 $600 $600 $1,200 $1,200 $1,800 

Pressure switch EA 1 $500 $500 $500 $500 $1,000 

Pressure gauges EA 4 $100 $400 $200 $800 $1,200 

1/2" FRP piping, ISO lb. pressure rated flgd. LF 20 $5.83 $117 $4.20 $84 $201 

r FRP piping, 150 lb. pressure rated flgd. LF 40 $8.75 $350 $6.30 $252 $602 

3' FRP piping, ISO lb. pressure rated flgd. LF 30 $13.20 $396 $9.10 $273 $669 

6" FRP piping, 150 lb. pressure rated flgd. LF 30 $22.80 $684 $14.00 $420 $1,104 

8" FRP piping, 150 lb. pressure rated flgd. LF 30 $29.85 $896 $17.85 $536 $1,431 

10" FRP piping, 150 lb. pressure rated flgd. LF 120 $40.45 $4,854 $23.45 $2,814 $7,668 

Heat tracing for "exposed" 10" piping LF 90 $4.42 $398 $1.01 $91 $489 

Insulation for "exposed" 10" piping, 2" thick LF 90 $9.09 $818 $5.10 $459 $1,277 

Thermostat control for heat tracing LS 1 $500 $500 $200 $200 $700 

1 Pilot study and pump test LS 1 $50,000 $50,000 $50,000 
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ENGINEERING COST ESTIMATES-GROUND WATER TREATMENT 
(Page 7 of 7) 

1 Item Description Unit 
Estimated 
Quantity 

Materials 
Unit Cost Total Cost 

Installation 
Unit Cost Total Cost Total Cost 1 

Misc. electrical/wiring/controls LS 1 $5,000 $5,000 $5,000 $5,000 $10,000 

Misc. site improvements/restoration LS 1 $2,000 $2,000 $2,000 $2,000 $4,000 

Misc. equipment rental LS 1 $1,500 $1,500 $1,500 

Misc. mechanical, fittings, valves, A piping LS I $15,000 $15,000 $15,000 $15,000 $30,000 

MATERIAL SUBTOTALS $200,100 $136400 $336,600 

SHIPPING"' $6,000 

CONTRACTOR: LABOR, TAXES, A INSURANCE® $20,500 

EQUIPMENT PASS THROUGH"' $20,000 

ENGINEERING® $39400 

CONSTRUCTION MANAGEMENT*' $39,300 

CONTINGENCIES® $94,300 

1 TOTAL $556,000 1 

Notes: 

"'Shipping is calculated at 3% of the total material cost. 
"'Contractor LT&I is calculated at 15% of total installation cosL 
"'Equipment Pass Through is calculated at 10% of total materiids cost. 
"'Engineering & Construction Management is calculated at 10% of the construction subtotal. 
"'Contingencies is calculated at 20% of the total costs, which includes construction subtotal, engineering, and construction management. 



TABLE 6-2 

ENGINEERING COST ESTIMATE SUMMARY - GROUND WATER TREATMENT 

Air Stripping Remedial Alternative Equipment Engineering Management Contingencies Total Cost 

1. Ground Water Recovery System 
(HOPE buried pipe) 

$348,700 $35,700 $35,700 $85,600 $506,000 

2. Treated Water Discharge to Waste Water Treatment 
Plant (via Wire Mill Process Cooling System) 

$206,000 $21,200 $21,200 $50,800 $300,000 

3. Air Stripping System (without air emission controls) $383,100 $39,300 $39,300 $94,300 $556,000 

TOTAL COST $939,000 $96,000 $96,000 $231,000 $1,362,000 1 



TABLE 6-3 

OPERATING COST ESTIMATES GROUND WATER TREATMENT 
AIR STRIPPING SYSTEM 

(without air emissions controls) 

# 

Item Description Unit^'* Estimated Quantity unirprtw^— Total Cost 
1. Power requuvments: 

purge well pumps (65 hp) KWHR 413,135 $0,035 $14,460 
transfer and metering pumps (50 hp) KWHR 317,796 $0,035 $11,123 
blower (25 hp) KWHR 156,898 $0,035 $5,561 
misc. requirements: compressor, etc. KWHR 31,780 $0;035 $1,112 

2. Oxidant: 
10 ppm of HjO] from 50% solution LB 52,421 $0.52 $27,259 

3. Acid: 
98% H1SO4 (0.38 gaVl.OOO gal) GAL 119,467 $0.70 $83,627 

4. Labor: 
checking operations HR 355 $25 $8,875 
equipment maintenance/repair HR 400 $25 $10,000 
administration HR 208 $25 $5,200 
misc. labor HR 104 $25 $2,600 

5. Equipment maintenanceAepair LS 1 $10,000 $10,000 
6. Packing replace/disposcAnstall^^ CF 503 $35 $17,592 
7. Monitoring (analytical): 

Weekly testing of influent/effluent EVENT 52 $250 $13,000 L SUBTOTAL 
Misc. Professional Services 
Net savings from reduced river water pumping^' 
ANNUAL OPERATING COST 

$210,000 
$10,000 
-$8,000 

$212,000 

NOTES: 
KWHR - Kilowatt hour, LB-pound, GAL-gallon, HR-hour, LS-lump sum, CF-cubic feet. 
Assume replaced every 3 years. 
Power savings for decrcas^ load on Illinois River water pump. 
Cost estimated based on estimated power required to pump 615 gpm at 50 psig & 50% efficiency. 
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1.0 INTRODUCTION 

1.1 BACKGROUND 

On July 1, 1991 Keystone Steel & Wire Company (Keystone) submitted to the Illinois 
Environmental Protection Agency (lEPA), as part of the Phase 2 Closure Plan, a proposal 
for remediation of on-site ground water impacted by volatile organic compounds 
(VOC's). The proposed ground water remedial action plan included ground water 
capture and recovery using a networic of purge wells, treatment of recovered ground 
water via air stripping, and discharge of treated ground water to surface water via the 
process cooling water system and existing waste water treatment plant The preliminary 
design phase of the remedial action plan included an aquifer test and air stripping pilot 
study to confirm the feasibility of the proposed treatment and to provide a basis for 
design and implementation of the proposed air stripping system. This Work Plan fulfills 
the preliminary design requirements and schedules proposed in the Phase 2 Qosure Plan. 

1.2 PURPOSE 

The purpose of this Work Plan is to describe the methods, analyses, and evaluation 
procedures which will be used to confirm the feasibility of using air stripping for 
treatment of the groimd water and to develop the basis of design for the proposed ground 
water remediation system (e.g. number and locations of purge wells, recovery rates for 
purge wells, contaminant-specific mass transfer parameters, scaling potential of treated 
and untreated ground water, other operation parameters, etc.). An aquifer test and air 
stripping pilot study will be performed to provide the site-specific data necessary for 
completion of these tasks. 

1.3 BASIS FOR AQUIFER TEST AND PILOT STUDY 

The aquifer test will be performed to determine, under dynamic pumping conditions, the 
site-specific parameters which control the flow of ground water beneath the site. The 
results of the aquifer test will be used to accurately determine the aquifer characteristics 
in die test area and calibrate the ground water flow model previously developed for the 
site. Aquifer characteristics (e.g. hydraulic conductivity) detennined during the pumping 
test will be compared to slug test data obtained during previous investigations. In 
addition, the pumping test will allow for determination of parameters (e.g., storativity and 
leakage) which could not be measured under the static conditions of previous testing. 
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The aquifer characteristics determined during the pumping test will be applied across the 
site, using die ground water flow model. The slug test data obtained previously will be 
scaled to estimate hydraulic conductivities which are indicative of actual pumping 
conditions and to allow for evaluation of variability in hydrogeologic conditions across 
the site. These values will be used to calibrate the ground water flow model. The 
calibrated ground water flow model will be used to determine the optimum site-wide 
ground water capture and recovery system. 

The test area will consist of the localized zone near a test purge well which will be 
installed for the aquifer test and air stripping pilot study. This test purge well will also be 
designed to be used as a recovery well in the full-scale treatment system. The test purge 
well will be located east of the Chicago and Northwestern Railroad tracks as shown on 
Figure 1. This area is suitable for the aquifer and pilot tests because the aquifer contains 
elevated concentrations of the two primary VOC's, trichloroethylene (TCE) and 1,1,1-
trichloroethane (TCA), and the proximity of an existing sanitary sewer reduces the 
equipment requirements for discharge of Ureated water during the test 

The data generated during the air stripping pilot study will be considered representative 
of the site-specific ground water treatability and will be evaluated to develop full-scale 
design parameters and to identify the need for additional treatment/conditioning of the 
ground water. This basis is consistent with the variability in water quality and 
contaminant concentrations observed during previous investigations. 

The ground water recovered during the aquifer test will be treated by a pilot air stripping 
system and discharged to the sanitary sewer. Discharging the treated ground water will 
minimize the requirements for test permits and effluent water quality. Discharge of the 
treated ground water to surface water would require a National Pollutant Discharge 
Elimination System (NPDES) permit and more stringent effluent standards to be met 
during the test Therefore, it has been concluded that for the aquifer and pilot testing, 
discharge of treated ground water to the sanitary sewer would be the most expeditious 
and cost-effective alternative. 

2.0 TEST FERMTTS 

Prior to performing the aquifer test and air stripping pilot study, the appropriate air and 
water discharge permits will be obtained. To expedite the approval of the permit 
applications, die permits will be for the test period only and will not include full-scale 
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treatment In addition, the results of the aquifer test and air stripping pilot study will be 
used to develop the basis for preparation of full-scale permit applications. 

A permit application will be prepared and submitted to the Greater Peoria Sanitary and 
Sewer Disposal District Gocal publicly owned treatment works) for discharge of the 
treated ground water from the aquifer test and pilot study. Also, in accordance with 
lEPA policy, a permit application for the proposed discharge of ground water will be 
prepared and submitted to the lEPA Division of Water Pollution Control. These permits 
will describe the treatment process to be used and the conditions of the proposed 
discharge to the sanitary sewer, including but not limited to, the maximum allowable 
discharge flow rates and contaminant concentrations, discharge location, duration of the 
test period, etc. 

In addition, applications for air permits to construct and operate will be prepared and 
submitted to the lEPA Division of Air Pollution Control for approval The permit 
applications will include estimated influent and effluent ground water concentrations, 
maximum air contaminant concentrations and flow rates to be discharged, stack height 
and diameter, distance from stack to nearest plant boundary, etc. 

3.0 AQUIFER TEST 

An aquifer test will be performed to determine tmder dynamic pumping conditions the 
site-specific aquifer characteristics that control ground water flow beneath the Keystone 
site. The results of this testing will be used to calibrate the preliminary ground water 
modeling presented in the Phase 2 Closure Plan and to develop a basis for full-scale 
design of the site wide ground water capture system. 

The ground water recovered during the aquifer test will be treated with a pilot air 
stripping system and will meet the applicable pretreatment standards prior to being 
discharged into the Peoria sanitary sewer. 

3.1 TEST PURGE WELL DESIGN AND INSTALLATION 

A test purge well will be designed and installed to provide the grotmd water recovery 
rates necessary for the aquifer test 
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3.1.1 PILOT BORING 

Proper design of a purge well requires an accurate determination of the grain size and 
sorting of the sediments at the exact well location. To determine these factors, a pilot 
boring will be drilled and sampled using the standard operating procedures for hollow-
stem auger drilling and sampling (Appendix A). Samples from the pilot boring will be 
collected using split spoon samplers at continuous 2-foot intervals throughout the 
expected screened interval of the purge well. All drilling and sampling equipment used 
during this investigation will be properly decontaminated following the standard 
operating procedure for decontamination of downhole sampling equipment (Appendix 
A). 

3.1.2 TEST PURGE WELL DESIGN 

Sediment samples from the pilot boring will be analyzed to determine the grain size and 
sorting of the sediments at the proposed purge well location. These data will be used to 
design a purge well which will have the hydraulic capacity anticipated to be necessary at 
this location for operation of the site wide ground water capture system. Based on the 
results of preliminary ground water modeling, it has been estimated that a maximum 
groimd water recovery rate of approximately 100 gallons per minute (gpm) may be 
required in this area. 

The purge well design will include determination of the appropriate drilling method for 
purge well installation, proper screen type and size, grain size and thickness of the sand 
pack, well diameter, specifications of all materials including a pitless adapter, and 
grouting requirements. Based on die hydrogeologic conditions determined during 
previous investigations, it is expected that the test purge well will be approximately 95 
feet deep and consist of a 6-inch diameter, 20-foot-long stainless steel well screen with 6-
inch diameter schedule 80 polyvinylchloride (PVC) riser pipe. Sediments from the 
drilling of the purge well wiU be screened with a photoionization detector (PID), and 
impacted soils will be placed in drums pending proper characterization for disposal. 

3.U TEST PURGE WELL INSTALLATION 

FoUowing design of the test purge well, a qualified drilling subcontractor will be selected 
for installation of the purge well. Drilling field work will be conducted under the 
supervision of a field geologist to certify well installation details and quality. 

gb d: A a:\Keysloiie\07029\P3ot 



Following the installation of the test purge well, the well will be developed until the 
purge water is &ee of suspended sediment Development water, which is expected to be 
of limited volume, will be discharged to the local publicly owned treatment works 
(POTW). A temporary submersible pump will be installed in the well to provide the 
necessary ground water recovery for conducting the aquifer test since the operating 
conditions for the full-scale system will be determined later during full-scale system 
design. 

3^ PIEZOMETER INSTALLATION AND ELEVATION SURVEY 

Accurate evaluation of an aquifer test requires water level drawdown measurements at 
several distances away from the purge well. Prior to conducting the aquifer test 
additional piezometers will be installed for the collection of water level drawdown 
measurements. Based on the proposed location of the test purge well, three piezometers 
may be required for the aquifer test Approximate locations of these piezometers are 
shown in Figure 1. These piezometers will also be used for future evaluation of the 
performance of the site wide ground water capture system. 

Piezometers that are required for evaluation of the aquifer test will be installed using 
standard operating procedure for installation of permanent monitoring wells with hollow-
stem augers (Appendix A). The piezometers will be constructed with 5-foot long, 2-inch 
diameter, stainless steel well screens and 2-inch diameter PVC casings. The screened 
interval of piezometers will be installed at the elevation of the top 5 feet of the screen for 
the test purge well. The boring for each piezometer will be continuously sampled to total 
depth. Each piezometer will be grouted in place for permanent use as a monitoring well 
and completed at the groimd surface with either a locking pro-casing or a flush mount 
manhole assembly and locking well cap. 

Following the installation of the piezometers and test purge well, all new wells will be 
surveyed using standard operating procedure for elevation surveys (Appendix A). 

33 METHODS 

33,1 ANTECEDENT DATA 

Prior to begirming the pumping phase of the aquifer test, water level data will be 
collected for seven days to determine any aquifer fluctuations which may affect the 
interpretation of the test results. Additionally, barometric pressure will be measured for 
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seven days prior to beginning the aquifer test to determine if fluctuations in atmospheric 
conditions affect the measurement of water levels in the wells due to a confined aquifer 
response. 

Water levels and barometric pressures will be measured using a Hermit Datalogger and 
pressure transducers. The Hermit system is a computerized water level recording system 
which makes rapid and precise measurements of water levels. The water levels will be 
recorded from three wells (the test purge well, T-7, and T-10) at thirty-minute intervals 
for seven days prior to the start of the pumping phase of the test. The combination of 
water level data and barometric pressure data will allow the determination of the 
barometric efficiency and data correction if a confined aquifer response is observed. 

3.3,2 DRAWDOWN PHASE 

The drawdown phase of the aquifer test will be conducted in stages or steps over a period 
of approximately five days. First, a step test will be performed during which the ground 
water recovery rate is varied from 20 gallons per minute (gpm) to 30 gpm to 40 gpm. 
During each step, the ground water recovery rate will be held constant for a minimum 
period of approximately 2 hours before being increased. Forty gallons per minute is 
approximately the hydraulic capacity of the air stripping system to be used for treatment 
of the ground water recovered during the test The step test will provide data on the 
aquifer characteristics while allowing for evaluation of air stripping technology at 
different operating conditions. After the step test is completed, a constant rate test will 
be performed at 40 gpm for the remainder of the test period, or approximately four days. 
The ground water recovered during the test will be treated by the pilot air stripping 
system and discharged to the sanitary sewer. 

As with the antecedent data, water level and barometric pressure measurements will be 
collected during the drawdown phase using Hermit Dataloggers and pressure transducers. 
Water level readings will be taken in the three piezometers and the test piirge well. 
Water levels in adjacent monitoring wells (T-3, W-4, T-7 and T-10) will be measured 
periodically using an electric water level tape following standard operating procedure for 
water level measurement (Appendix A). The collection of data in the wells included in 
the test will be synchronized with the start of pumping in the test purge well. 

The discharge rate of the purge well will be measured using an in-line water flow meter 
and adjustments to the flow rate will be made manually with valves, as required, to 
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maintain a constant pumping rate during each step of the test The pumping rate will be 
monitored continually at the start of each step of the test and periodically throughout the 
test to maintain the accuracy of the test 

Water levels will also be periodically measured in the wells using an electrical water 
level tape to check the operation and accuracy of the Hermit system. 

3.33 RECOVERY PHASE 

Following the completion of the stepped and constant rate drawdown phases of the test 
the purge well will be shut off to allow the water level to return to static conditions. 
During the recovery phase, water levels will be collected at logarithmic time intervals 
using the Hermit Dataloggers and pressure transducers and the same procedures 
employed in the drawdown phase. Recovery phase water levels will be taken for 
approximately three days or until the water levels have recovered 95 percent The pump 
in the test piurge well will be equipped with a check valve to prevent the downward flow 
of water into the well after the pump has been turned off to allow for measurement of 
groxmd water recovery in the test purge well. 

3.4 RESULTS 

3.4.1 DATAIEVALUATION 

Results of the aquifer test will be evaluated to determine the aquifer characteristics at the 
site. Each phase of the aquifer test will be evaluated using appropriate analytical 
methods. The analytical methods to be used will depend on the type of aquifer response 
observed during the test If the aquifer exhibits a water table response to pumping, the 
results of the test will be evaluated using the Neuman-Delayed-Yield method. If the 
aquifer exhibits a confined aquifer response to pumping, the test data will be evaluated 
using the Theis-Curve-Matching method. If the aquifer demonstrates a leaky confined 
response to pumping, the test will be evaluated using the Hantush-Jacob-Leaky-Confined 
method. In addition, to these analytical methods, the Jacob-Semilog-Straight-Line 
method may be used for interpretation of the test data. Using these methods, values for 
the site-specific hydrogeologic parameters: transmissivity, storativity, leakage, etc. will 
be determined. The data evaluation will involve a variety of analytical, graphical, and 
computer-aided techniques. 
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3A2 GROUND WATER MODELING 

The results of the aquifer test wiU be used to support a computer model evaluation and 
design of the full-scale ground water capture system. The computer model previously 
designed for preliminary evaluation of remedial alternatives will be recalibrated using the 
aquifer test results. The refmed model will be used along with the most recent ground 
water monitoring data and lEPA ground water cleanup standards to develop a conceptual 
design for the ground water capture system. The conceptual design will include the 
number, location, and pumping rates for the purge wells necessary for capture of the 
dissolved contaminant plume. 

3.4,2.1 Existing Model 

For evaluation of the ground water remediation alternatives and preparation of the Phase 
2 Closure Plan, a preliminary computer model was prepared that simulated the ground 
water flow conditions at the site and estimated the ground water recovery requirements 
for capture of the dissolved contaminant plume. The results of this preliminary modeling 
are shown in the Phase 2 Closure Plan. The preliminary ground water flow model used 
the MODFLOW-386 computer software developed by M.G. McDonald & A.W. 
Harbaugh of the United States Geological Survey (U.S.G.S.) and is entitled "A Modular 
Three-Dimensional Rnite Difference Ground-Water Flow ModeL" The model was 
established to simulate the site conditions and was run as a two layer system consisting of 
a lower aquifer unit overlain by a leaky confining layer. In the model, both of these 
layers are bordered by constant head boundaries and simulate the effects of precipitation, 
horizontal ground water flow, vertical ground water flow, and surface water flow across 
the site. 

The preliminary ground water flow model was initially calibrated to December 20, 1990 
water table elevations using the steady-state flow option. A calibration accuracy of 
approximately two feet was obtained for both layers over most of the model area. The 
results of this calibration will be used as a starting point for recalibration of the existing 
model. The transient flow option of the software will be used to recalibrate the model 
using the water table measurements obtained under the dynamic pumping conditions of 
the aquifer test Upon completion of the transient flow calibration, the model will be run 
without the pumping stress (imder static conditions), and the output will be compared to 
the results of the December 20, 1990 calibration. If necessary, additional modifications 
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may be made to calibrate the model to this previous set of water table measurements and 
the aquifer test results. 

3.42.2 Propo^ Model Simulations 

After the model has been recalibrated under active pumping conditions, a series of purge 
well configurations and pumping scenarios will be evaluated using the ground water flow 
model to detennine the optimum configuration of purge wells and extraction rates which 
results in the capture of the dissolved VOC plume. To determine the most effective 
capture system, purge well locations and pumping rates for each proposed purge well 
configuration will be evaluated for a series of model runs. During the evaluation of each 
proposed purge well array, the resulting zone of ground water capture will be 
investigated using particle tracking software, MODPATH-386. 

4.0 ATR PPLQT STUPY 

An air stripping pilot test will be performed to confirm the effectiveness of air stripping 
technology for removal of dissolved VOC's, provide full-scale design parameters, and 
refine the basis of design for full-scale air and surface water discharge permit 
applications. .Air stripping technology will be evaluated by treating the ground water 
recovered during the aquifer test with a Mobile Pilot Sbipper (MPS). The MPS is trailer-
mounted and is capable of treating up to 40 gpm in an air stripping mode. The MPS 
operates using an eighteen inch diameter (nominal) packed column, with a packing 
height which can be varied between ten and twenty feet The column is randomly packed 
witfi 1.5-inch long-term heat aged (LTHA) polypropylene Pall rings. This results in a 
ratio of column diameter to nominal packing size of approximately twelve. This ratio is 
expected to be sufficient to minimize any potential wall effects during operation. The 
MPS will generate treatability data which will be used to determine design parameters for 
the full-scale ground water treatment system. 

4.1 METHODS 

4.1.1 PROCESS VARIABLES 

Process variables which include ground water flow rate, air flow rate, and packing height 
will be controlled during the pilot study. The pilot system will be operated during the 
five days of the aquifer test, and these process variables will be changed according to the 
schedule shown in Table 1. The resulting response in treatment efficiency will be 
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monitored by sampling and analysis of influent and effluent firom the MPS after steady-
state have been achieved. Steady-state conditions are conservatively estimated to be 
reached after two hours of continuous operation at the specified conditions. 

The air flow velocity will be measured with a Pitot tube installed in the ambient air inlet 
line to the air stripping column, and the air flow rate will be calculated using the cross-
sectional area of the inlet line and air velocity measurements. The water flow rate will be 
monitored in the same manner as that used for the aquifer test 

Packing height of the MPS will also be changed manually during the study. To allow for 
the packing height change, the MPS and ground water pump test will be shut down 
temporarily. The packing height change will consist of installation of an additional 10 
feet of packed column and will be coordinated with scheduled shut down between the 
step and continuous-rate phases of the aqtiifer test 

The MPS will be operated by an engineer and field technician for the duration of the 
study. Records of operating conditions and sample collection will be maintained in a 
bound notebook. The MPS will be operated at ground water flow rates of 20, 30, or 40 
gpm. 

Depending on the discharge standards imposed by the GPSSD, effluent from the air 
stripper may need to be further treated by a bed of activated carbon to meet effiuent 
standards during all phases of the study. The pilot study has been designed to provide for 
fluctuations in the removal efficiency achieved by the MPS when changes in the process 
conditions are made. These changes in removal efficiency (effluent concentrations) are 
necessary because they allow the optimum operating conditions and design basis for the 
full-scale air stripping system to be determined. The effluent concentrations resulting 
from the proposed changes in operating conditions will be estimated using a computer 
program which simulates the performance of a conventional air stripping system. If the 
effluent concentrations resulting fi-om the proposed changes in operating conditions are 
expected to exceed the discharge standards, activated carbon polishing may be required 
prior to discharge into the sanitary sewer. The need for activated carbon polishing of the 
effluent will be determined during the permitting phase of the pilot study. 

Based on the results of preliminary discussions with representatives of lEPA Air Quality 
Division, it has been estimated that the anticipated maximum air emissions firom the MPS 
will comply with the applicable requirements regarding discharges of air contaminants. 
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Therefore, it has been assumed that air emission controls will not be required for the pilot 
study. 

4.1,2 SAMPLING AND ANALYSIS OF GROUND WATER 

Samples of the influent and effluent ground water will be collected firom the sample taps 
located on the influent and effluent lines of the MPS. The proposed schedule for 
sampling and analysis of ground water influent and effluent samples is shown in Table 1. 
The sampling procedure will consist of opening the sample valve, flushing the line to 
ensure that all stagnant water is removed, and filling of three 40 milliliter glass vials, 
taking care not to agitate the samples or introduce air bubbles. The sample vials will be 
sealed with caps containing Teflon-lined septa. The samples will be inverted after 
collection to check for the presence of air bubbles. Sample tags will be attached 
immediately to the samples indicating sample location, date and time of sample 
collection, and the initials of the individual who collected the sample. The samples will 
also be logged on a chain-of-custody form, as shown in Appendix B. 

Influent and effluent samples will be stored on ice in separate coolers and transported to 
the laboratory after two days of operation and at the conclusion of the air stripping pilot 
smdy. The samples will be logged in and the chain-of-custody form will be signed over 
to the Analytical Laboratory. The samples will be analyzed for the full scan of VOC's 
currently analyzed in quarterly monitoring of the on-site ground water using U.S. EPA 
method 8240, from SW-846, 3rd edition. Of those VOC constituents, TCA and TCE are 
considered the primary contaminants. These data will be used to determine the removal 
efficiency achieved by the MPS for each set of operating conditions. 

Influent and effluent ground water samples will also be collected and analyzed for 
parameters which describe the scaling or fouling potential of the ground water. Four sets 
of influent and effluent samples will be collected and analyzed for calcium, iron, 
magnesium, manganese, total alkalinity, bicarbonate alkalinity, total hardness, total 
dissolved solids, total organic carbon, total suspended solids, and pH. U.S. EPA methods 
listed in Table 2 will be used for these sample analyses. These data will be used to 
evaluate the scaling or fouling potential of the ground water before and after treatment 
and to determine the need for a chemical feed system for control of scale deposits or 
biological growth in the full-scale treatment system. 
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The laboratory follows U.S. EPA SW-846, (3rd edition) guidelines for quality 
assurance/quality control (QAJQC) procedures. These procedures are acceptable for 
routine monitoring included as a requirement of NPDES permits, and therefore, should 
be adequate for monitoring the discharge to the sanitary sewer. For every batch of 20 
samples, one matrix spike (in the ground water matrix), one method spike (in deionized 
water), and one duplicate sample are analyzed. Trip blanks containing laboratory grade 
deionized water will accompany the sample bottles throughout the pilot study. One trip 
blank will be provided for each cooler which contains samples for analysis of VCX^'s. An 
equipment blank is provided in the experimental design summarized in Table 1. Test No. 
1 will be the equipment blank since it will be collected from the MPS effluent port diuing 
operation without the addition of air. 

4.13 RELATIVE VoLATiLnY ANALYSES 

The relative volatility is a compound-specific design parameter that affects the removal 
of individual VOC's in an air stripping system. For design of an air stripping system, the 
relative volatility of a VOC is defined as the VOC air concentration that is in equilibrium 
with a particular VCXH water concentration at a certain temperature and pressure. 
Previous experience indicates that the relative volatilities presented in the literature may 
not be accurate, particularly for extremely dilute solutions Gow ugA). 

Air and water analyses will be performed by the laboratory to determine the relatively 
volatility of TCA in dilute water solutions. The relative volatility of TCE previously 
determined will be used for evaluation of design parameters and development of the full-
scale basis of design. Standard dilute solutions of TCA in water will be prepared by 
spiking deionized water samples with known amounts of TCA. Standard gas mixtures of 
TCA in air will also be prepared by spiking "zero gas" air samples with known amounts 
of liquid TCA. These standard gas mixtures will be used for calibration of the solvent 
vapor analyses. Four dilute solutions of TCA in water (10,000 ug/1, 1,000 ug/1, 100 ugA, 
and 10 ugA) will be prepared in 40 milliliter glass vials with Telfon-lined septa. The 
vials containing these dilute standard solutions will be half-filled so the volume of water 
in the vials will be approximately equal to volume of air or head space in the vials. The 
standard solutions will be allowed to equilibrate for approximately one hour at a 
temperature of about 10 degrees Celsius (°C), which is the approximate temperature of 
the ground water. The head space concentration of TCA will then be analyzed in the 
vials using gas chromatography. 
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The TCA vapor head space and water concentrations for die solutions will be converted 
into equivalent molar weight fractions for calculation of the relative volatility. Literature 
values of vapor and liquid equilibrium constants for dilute solutions (Henry's Law 
constants) that are based on mass concentrations should not be used as mass transfer 
design criteria. Tbe mass transfer equations used to determine removal efficiencies for 
air stripping are based on mole fractions.^ Therefore, the relative volatility will be 
calculated using mole fractions rather than mass concentrations. 

The relative volatility for each concentration will be determined by dividing the mole 
fraction of TCA analyzed in the vapor head space by the mole fraction of TCA in the 
water solution. 

4.1.4 Acm TITRATIONS 

One influent and effluent ground water sample wiU be collected during the test for 
titration with sulfuric acid to determine the dosage requirements for acid treatment of the 
water. Acid treatment of the ground water may be necessary to control calcium 
carbonate scaling or fouling in the air stripping tower and/or discharge to the process 
cooling water system. One liter samples of ground water will be titrated with sulfuric 
acid and titration curves will be developed. The titration will be continued until the end 
point is defined. The results of the titrations will also be used to evaluate the need for 
chemical treatment 

4J2 RESULTS 

The analytical data obtained from the study will be summarized in tables along with air 
and water flow rates and other operating conditions. The removal efficiencies for each 
constituent will be determined from the analytical results and will also be included in 
these tables. 

4.2.1 MASS TRANSFER DESIGN CRITERIA 

The equilibrium concentrations of TCA in air and water analyzed will be used to 
calculate the relative volatility of TCA in dilute solutions. Using the values of relative 
volatility determined for TCA and previously developed for TCE and literature values for 
other minor constituents, stripping factors will be calculated for each constituent at each 

^ Mines, AX. and R. N. Maddox, Mass Transfer Fimrtampntiils and AooUcations. Prentice-Hall, Inc. 
1985. p. 152. 
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air to water ratio in the pilot study. These stripping factors, along with influent and 
ef&uent concentrations, will be used to establish the niunber of transfer units (NoJ 
achieved by the MPS. Calculation procedures for determining NQL for stripping from 
dilute solutions have been outlined by Treybal^ and by Hines and Maddox.^ 

Based on the respective NQL values and overall packed height, values for the height of 
transfer unit (Ho J will also be determined. The Hot is a parameter which describes the 
mass transfer criteria that control the removals achieved in an air stripping tower under 
certain operating conditions (degree of air to water contact). HQL values are expected to 
be relatively constant regardless of the packed height used and the compound used for 
calculation. 

Treatment efficiency in packed towers is known to vary with liquid and vapor loading. 
In the case of packed air stripping columns, this variation is primarily dependent upon 
liquid loading and is typically observed as an increase in H^. with increased liquid flow 

% 
rate. This relationship will be evaluated by plotting values of HQL versus liquid loading 
(mass flow rate of water divided by column cross-sectional area) for the various 
operating conditions. From this plot, values of HQL for use in full-scale tower design will 
be estimated based on liquid loading. Since it is anticipated that 1.5-inch LTHA 
polypropylene Pall rings will also be used in the full-scale air stripping system, the 
estimated HQL values will be used in the preliminary design of the full-scale tower, with 
the addition of a small contingency to account for any potential maldistribution in a 
larger diameter tower. 

4.2.2 CHEMICAL TREATMENT REQUIREMENTS 

Calcium carbonate (CaC03) scaling or fouling can occur due to a shift in the carbonate 
balance which can result when carbon dioxide is stripped from the ground water during 
the air stripping process. The calcium carbonate scaling tendency of the groimd water 
before and after air stripping treatment will be evaluated using the Langlier Index.^ The 
Langlier Index is defined as the difference between the actual (measured) pH of a water 
sample and the hypothetical pH the water would have if it were in equilibrium with 
calcium carbonate (i.e., pH at which no calcium carbonate precipitates). The scale 

^ Treybal, R.E., Mass-Trmsfer Qnerations. 3rd Ed. McGraw-Hill Inc. 1980. p. 309. 
^ Hines, AX. and R. N. Maddox, Mass Transfer Applirarinnc Prentice-Hall. Inc. 

1985. p. 152. 
^ Snoevink. VX. and D. Jenkins. Water Chemistry. John Wiley & Sons. 1980. p.289. 
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fonning tendency of the ground water samples may also be evaluated using the Ryznar or 
stability index.^ 

Relatively high concentrations of other inoiganic constituents can also cause fouling of 
the air stripping tower packing and downstream equipment due to precipitation of 
inorganic scale or biological growth (caused by iron, manganese, and other bacteria). 
Iron bacteria derive energy from oxidation of ferrous ions in solution to ferric ions and 
may result in the formation of an insoluble precipitate which can add to tower/equipment 
fouling. Similar effects may also be observed from oxidation of iron by exposure to air 
in the air stripping tower. Manganese may also be oxidized by bacteria or air contact in 
the stripping tower to an insoluble precipitate and contribute to tower fouling. 

The inorganic analytical results obtained during the pilot study will be used to calculate 
Langlier indices and establish chemical treatment requirements for the full-scale stripping 
system. The scaling potential of both the influent and effluent from the air stripping 
system will be evaluated to determine if chemical treatment (acid addition) is necessary 
for control of scaling deposits in the full-scale air stripping system. The results of the 
iron and total organic carbon analyses will also be evaluated to establish the need for 
chemical treatment (oxidant addition) to control bacteria growth in the full-scale tower. 

Based on the results of previous inorganic analyses of ground water samples from the 
site, it is likely that chemical treatment may be required to control scale deposits in the 
full-scale air stripping tower and/or discharge to the process cooling water system. Past 
experience has shown that iron concentrations exceeding 5 mg/1 and hardness 
concentrations exceeding 300 mg/1 as CaCO^ may signal the need for some chemical 
treatment 

The results of the acid titrations on the influent and effluent ground water samples will be 
used to determine dosage requirements for chemical treatment Evaluation of the need 
for chemical treatment will also be based on these dosage requirements. 

4J,3 PRELIMINARY DESIGN PARAMETERS 

Using the resists of the pilot testing and literature values, preliminary, technology-based 
NPDES effluent standards will be proposed. Based on review and interpretation of the 
data obtained from the pilot study and the proposed NPDES effluent standards, the 

Kemincr, FN., DiC NalCO WttCT Handbook 2nd ed. Mc-Graw HiU. 1988. p. 417. 
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following preliminary design parameters will be developed for full-scale treatment of the 
ground water recovered by the proposed capture system: 

• Cross-sectional area of the stripping column, 
• Height and characteristics of packing material, 
• Air-to-water flow ratio, 
• VOC removal efficiencies, and 
• Chemical treatment requirements. 

The full-scale capital and operating cost estimates prepared for the air stripping 
remediation proposal in the Phase 2 Closure Plan may be refined based on the results of 
the aquifer test and pilot study. 

5.0 REPORT 

After the preliminary design parameters for the ground water capture and air stripping 
systems have been developed, a report of our findings and recommendations will be 
prepared. The report will summarize the data collected during the aquifer test and pilot 
study along with conclusions regarding the technical feasibility of using air stripping and 
die basis for full-scale design derived from the test A preliminary process and 
instrumentation diagram (P&ID) of the proposed ground water air stripping system will 
be prepared, and the preliminary cost estimates for treatment of the ground water via air 
stripping will be revised. 
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TABLE 1 

SUMMARY OF EXPERIMENTAL PROCEDURE 
FOR AIR STRIPPING PILOT STUDY 

Ground 
Water Air Packing 

Test No. Flow Rate Flow Rate Height 
(gpm) (cftn) (feet) 

SAMPLE COLLECTION AND ANALYSIS 
VQC'S Innreanic Parameters 

Influent EfiDuent Influent EiSfiuent 

3 

4 

5 

6 

7 

8 

20 

20 

20 

20 

30 

40 

40 

40 

200 

300 

400 

300 

400 

400 

500 

10 

10 

10 

10 

10 

10 

20 

20 

Duplicate samples will be collected and analyzed for QA/QC puiposes during tbe pilot study. Duplicate samples 
are recommended to minimize potential for data scatter which may result due to sampling and analysis of VOC 
concentrations near detection limits. 
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TABLE2 

SUMMARY OF INORGANIC ANALYTICAL METHODS 

FOR GROUND WATER 

Parameter 
U.S. EPA 

Test Method* 

Calcium 
Iron 
Magnesium 
Manganese 
Total hardness 
Total alkalinity 
Bicarbonate alkalinity 
Total dissolved solids 
Total organic carbon 
Total suspended solids 
PH 

200.7 
236.1 
200.7 
243.1 
130.2 
310.1 
310.1 
160.1 
415.1 
160.2 
150.1 

• "Methods for Chemical Analysis of Water and Wastes," 3id Ed., U.S. EPA. March 1983. 
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Appendix A 

Standard Operating Procedures 



A-3 
VERSION 1: 1990 

RLEVATTON SURVEYS FOR MONITOR WELLS 

MINIMUM EQUIPMENT AND INFORMATION NEEDED 

• standard surveyors level • stadia rod 
• two persons • hand-held tape in 0.01-foot increments 
• well lock keys * detailed well locadon map 
• tools to open well caps • well numbers to be surveyed 
• survey forms * a point of known or relative elevation from 
• tri-pod which to begin survey 
• calculator 

JOB DESCRIPTION 

Obtain survey elevations for wells. 

EXPECTATIONS 

Shoot and record well elevations at the top of casing. 
Shoot and record ground elevation at each well location. 
Tie all loops together and to reference datum. 

The data generated from the survey is used to obtain accurate elevations which are necessary to 
gain a common reference point from which groundwater elevations, well screen elevations, 
cross-section maps, elevation contour maps, and more can be generated and compared to each 
other. 

Before going into the field, decide with the person who has requested the work what the 
reference point should be. If the reference point is to be taken from a U.S.G.S. datum, it is 
necessary to know exactly where that benchmark is before beginning the survey. If a relative 
datum (e.g., 1(XJ.(X) feet) is used, choose a benchmark that is a pan of a permanent structure. 
Accurately detail the location chosen so that results may be duplicated in the future if necessary. 
An example of a good permanent benchmark may be a specific comer of a concrete foundation 
of a specific building, or a specific point on a fire hydranL 

The basic procedure is (refer to Example 1): 

A. Begin the survey by recording the elevation and location of the reference point. 

B. Set up the tri-pod and surveyor's level at the first station and level the instrument. Check 
instrument level by rotating 180®; relevel if necessary. 
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A-3 
VERSION I: 1990 

C Have one party hold the stadia rod on the reference point after the level and tri-pod have 
been set up. 

D. Record the elevation shot in the +S column. By adding the +S to the known elevation, 
the height of the instrument (HI) will be determined: 

Elevation + S = HI 

E. The rod chan moves in the general direction of the well location and chooses a good 
turning point The turning point must be well defined and solid, such as a rock, tree, root, 
or the top of a screw driver driven solidly into the ground. 

F. Record the reading at the turning point as a -S on the form. The -S reading is subtracted 
from the HI to give the elevation of the turning point: 

HI - S = Elevation at Turning Point (TP -1) 

G. The instrument man now moves the tri-pod and level in the general direction of the well. 

H. The new reading is recorded as a +S. 
Elevation at TP - 1 + S = New HI 

L The procedure is repeated until a -S reading can be taken at each well top-of-casing and 
at each ground level at the well. 

J. It may be necessary to use several turning points and loops to obtain all the data required. 
Be sure they are all tied together. 

K. Once all the elevations have been recorded, close the loop. The rod man and instrument 
man proceed as before back to the original reference point The loop is closed when the 
rod man returns to the original point of reference and that elevation is again recorded. 

L. Qean the well cap threads with a wire brush and lubricate with teflon paste or beeswax 
before replacing. 

M. Refer to the elevation survey illustration for a simple example. 

ACCURACY 

Each elevation measurement must be recorded to the nearest 0.01 foot. An elevation survey is of 
acceptable accuracy if the beginning and final elevation are within ±0.03 feet 
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Check the work when the survey is complete. Make sure the locations of the benchmarks are 
described in detail. Describe any difficulties which may have had an effect on the data. Turn in 
the paperwork when it is completed and legible to the person who requested it. Keep records for 
personal files. 

HINTS 

If the rod caimot be positioned at the TCXT, measure and record the elevation difference 
from TOG to the point where the rod was positioned. 

Rock the stadia rod toward and away from the instrument man at each location. The 
instrurnent man should record the lowest elevation reading as the rod is rocking. The 
lowest reading indicates when the rod is straight up and down. 

Use the top of casings (TOCs) as turning points. If this can be done, it will be possible 
to mathematically verify the results from the office. 

IMPORTANT TERMS 

BENCHUAKK (BM): 

A definite point of known or assumed elevation not subject to change. Permanent 
benchmarks have been established throughout the United States by the U.S. Coast and 
Geodetic Survey and the U.S. Geologic Survey (U.S.G.S.). Benchmarks are used as 
starting points for surveys requiring a common reference point 

SURVEY FIELD NOTES: 

The record of the work performed. Typical entries should be: 
date 
description of weather 

* names of individuals in the party and their responsibilities 
the instrument and methods being used 

LEVEL NOTES: 

The standard form for recording stations and elevations taken (see example). 

fb f; a i: \ESIXW0R0BAN1C\A-3 



A-3 
VERSION 1: 1990 

i*iz/5S/c£fr(+S); 

A rod reading taken on a point of known or assumed elevation. The plus sight added to 
the elevation at the point gives the height of the instrument. 

MINUS SIGHT (S): 

A rod reading taken on a point where elevation is to be determined. HI - S = the 
elevation of the point. 

HEIGHT OP INSTRUMENT (HI): 

The elevation of the line of sight when the instrument is level. 

TURNING POINT (TP): 

A solid, well-defined point on which the rod is set while the instrument is being moved 
firom one location to another. A minus sight is taken on a TP from the first level set-up to 
determine its elevation. A plus sight (+S) is taken on a TP from the second set-up to 
determine the new height of the instrumenL 

TOP OF CASING (TOC): 

The top of casing or top of threads is the uppermost point of the well casing. 
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INSTALLATTON OF PERMANENT MONITOR WELLS 
WTTH HOI.LOW STEM AUGERS 

The objective of any monitor well installation is to obtain a representative ground water 
sample from a desired depth interval. That sample should be obtained with a minimum 
of disturbance to the soil, ground water flow, and ground water chemistry in the aquifer. 
To meet this objective can be challenging but well worth the effort. 

Using hollow stem augers (HSA) to install a monitor well does have advantages: 

The use of drilling fluids above the water table is not required. 
Accurate, undisturbed soil samples are obtainable. 
The water table is easily detected. 
The augers create a temporary casing within which the well can be constructed. 

There are also disadvantages: 

The augers are useful only in relatively soft drilling conditions. 
Augers are limited to reladvely shallow depths. 
It is usually necessary to introduce water or mud to advance a boring once a 
significant aquifer has been encountered. 

PROCEDURE; 

In ideal condinons, the construction of a monitor well inside the augers is straight
forward: 

1. Advance the HSA to the desired depth. 

2. Remove the center plug. 

3. Install the steam-cleaned well. 

4. Seal all the well joints with Teflon tape. 
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5. Set the well screen on the bottom of the hole. Pour the coarse grade sand inside 
the HSA to fill the annulus between the well screen and the borehole as the augers 
are pulled back. The sand pack should extend at least 1 to 2 feet above the top of 
the screen. 

6. Pull the bottom of the auger string back to a depth just above the sand pack. 

7. Seal the sand pack from the upper portion of the remaining borehole annulus with 
1 foot of pelletized or coarse grade bentonite placed above the sand pack. 

8. Pull the bottom of the auger string back to a depth just above the bentonite seal. 

9. Trcmie grout the remaining annular space. (The inside diameter of the augers has 
been carefully selected to allow enough room for a tremie rod to be lowered along 
the well casing inside the augers.) A cement/bentonite grout is mixed at the 
surface and pressure pumped down through the tremie rod to fill the annular 
space from the bentonite seal up to a depth of 2 feet below the land surface. 

10. Finish the well construction at the ground surface with either a locking flush-
mount cap or a locking protective casing set in concrete which slopes away from 
the well diverting any surface water from the well casing. 

11. Develop the well until sediment-free water is produced. The well should be 
developed by a method which surges water into and out of the screen until 
relatively particle-free water is produced. It is best to perform the development 
after the grout has seL 

Since ideal conditions arc rarely encountered in the field, there are several factors which 
may cause a deviation from the ideal well configuration. These factors may necessitate 
the elimination of the sand pack or the bentonite seal, or both. In some cases, allowing 
the natural collapse of the saturated soil around the well screen provides sufficient sand 
pack for the well screen. 

Proper placement of a bentonite seal for well screens placed far below the top of the 
water table can also prove impractical. In these cases, the bentonite seal may be forfeited 
to assure that the cement/bentonite grout will be properly placed with a tremie rod. 
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If the hollow stem IJD. will not allow a trcmie rod, a clean flexible hose may be lightly 
taped to the length of the well casing prior to insertion to provide a conduit for delivering 
grout at depth. 

All well construction data will be recorded on the standard well/boring log forms. 
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WATER LEVEL MEASUREMENT 

There arc two devices that are acceptable for measuring water levels. These are a steel 
tape and water-soluble carpenter's chalk, and an electric tape. While the electric tape 
reports measurements to 0.01 foot, it is less accurate than the steel tape method; 
therefore, the steel tape method should be preferred over the electric tape. 

For some applications, the electric tape is preferred. An electric tape gives an accurate 
measurement to the water without actually going into the water. The electric tape is less 
likely to cross contaminate between wells that are to be sampled. Since the electric tape 
only touches the water, it is easier to decontaminate after a water level measurement is 
taken. Water levels arc obtained more quickly than with a steel tape. 

The steel tape and chalk method is very accurate. This method, however, is a litde less 
desirable for measuring water levels on wells that are to be sampled. The steel tape 
method introduces chalk to the water, the tape becomes rusted, and it is necessary to 
submerge a small portion of the tape to obtain a correct measurement 

The standard procedure for taking a water level measurement, whether using an electric 
tape or steel tape and chalk, is basically the same. 

JOB PEsSCRyPTlQN; 

Obtain a round of water levels. 

TASK-SPECTFIC EQUIPMENT AND MINIMUM INFORMATION NEEDED: 

steel water level tape or electric water level indicator 
water-soluble carpenter's chalk 
paper towels 
hand-held engineer's measuring tape 
well location map 
well keys 
previous water level or water elevation data 

EXPECTATIONS; 

Water levels will be taken at all the indicated wells and recorded to the nearest 0.01 foot. 

Document the time, date, and the method of the measurement. 
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PROCEDURRS FOR A STFKL TAPE AND CHALK: 

1. Uncap all the wells of a cluster to be measured to allow the water levels to 
stabilize. Be sure to place the well caps on a clean area (use visqueen if 
necessary). Vented well caps should provide for minimum (essentially zero) time 
for water level stabilization. 

2. Smear the graduated portion at the end of the tape with chalk. 

3. Carefully lower the tape into the well until the chalked portion of the tape 
intersects the water in the well. 

4. Advance the tape until the nearest one-foot increment of the tape is exactly even 
with the top-of-casing; record. 

5. Recoil the tape from the well and read the water level measurement directly from 
the wetted portion of the tape; record. 

6. Dry the tape with a paper towel and resmear it with chalk, and take a second, 
confirmation measurement; record. 

7. Qean the tape before proceeding to the next well. 

8. Replace the well cap. 

PROCEDURES FOR AN ELECTRIC WATER LEVEL INDTCATORt 

1. Uncap the wells. 

2. Carefully lower the tape into the well. 

3. The buzzer will sound as the probe hits the water. Once the buzzer has sounded, 
slowly pull the tape up until the buzzer turns off. 

4. Read the measurement from the top-of-casing and record it. 

5. Take a second measurement to confirm; record it. 

6. Clean the tape before proceeding to the next well. 

7. Replace the well cap. 
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Each rimft a water level measurement is taken, a second confuTiiation reading is 
necessary to ensure that the water level is stable. If the second measurement is within 
±0.01 feet of the first, the measurement is good and can be recorded as a stable water 
level. If the second measurement does not confirm the first, then wait for the well to 
stabilize and try again. 

Indicate in your field notes if the measurements were taken after or during a period of 
rainfall. Be alert to any irtegularides observed which may have an affect on the water 
levels (such as a nearby pumping well). 

Always record the date, time and method of each measurement. 

If the measurement references a "holding point" other than the top of the casing, or you 
arc unsure of which point is the top of casing, indicate the reference point used, measure 
the difference between the top-of-casing and the reference point, and provide a diagram. 
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DECONTAMINATION, DOWNHOLE SAMPLING EQUIPMENT 

This guideline consists of minimum requirements for the decontamination of split-spoon 
sampling devices, temporary well materials, augers, and water sampling bailers used at 
hazardous waste sites for obtaining samples to be analyzed in the laboratory. 

The requirements apply foremost to equipment being used to obtain samples for the 
laboratory and, therefore, are intended to minimize incidents of cross-contamination of 
samples. The requirements also apply to the auger where contaminated soils are sampled 
only for on-site identification purposes. This is to avoid cross-contamination of 
locations. The requirements apply to the auger, particularly when moving from a "dirty" 
to a "clean" location. 

ANALYTE TYPES 

Different decontamination steps arc recommended for different kinds and physical states 
of analytes. The analyte types for this purpose are: 

inorganics—major dissolved ions, along with heavy metals. 
dissolved organics-organics as aqueous species, no "free" organic phase present. 
(1) soluble organics-keiones, alcohols, ethers, and others that are fairly to 

infinitely soluble in water 
(2) VOC's-sparingly soluble 
(3) semi-vo/ari/es-sparingly soluble 
(4) FCB's andpesticides-ntTdiy insoluble in water, but very soluble in oil 
free organics-a visible or suspected organic liquid phase. This is usually not an 
analyte, but when present interferes with analysis of the aqueous phase 
compounds and presents a strong potential for cross-contamination, 
combination 

The decontamination procedures apply to equipment in contact with analytes whether 
present within a soil matrix or as a "free" liquid. 

DECONTAMINATION FREQUENCY 

The lead auger (and any flites affected by formation heave) should be decontaminated 
between each location. The split-spoon sampler, temporary well materials, and bailers 
should be decontaminated between each use. Well evacuation followed immediately by 
sampling would be considered a single use of a bailer. If two or more wells are 
consecutively evacuated prior to any sampling, or if there is a delay between evacuation 
and sampling the well, the bailer should be decontaminated after each evacuation. With a 
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few exceptions to be mentioned, all named equipment should receive the same kind of 
decontamination. 

DECONTAMINATION PROCEDURES 

The recommended decontamination steps are given in the accompanying table. 

Where soluble organics, VOCs or semi-volariles are present, the least time consuming 
decontamination method is steam cleaning. Although tap water is typically used for 
steam cleaning, no final DI rinse should be required because the steam should be at an 
elevated temperature which enhances the removal of volatiles. Steam cleaning should be 
always conducted at "live steam" temperatures, which exceed 212<?. Be sure the steamer 
water is taken ftx)m a public water supply or a source of known and approved quality. If 
you know or suspect that unvaporized water is carrying over, use a final DI rinse or halt 
work until the steamer is performing as it should. Also, be sure the steam delivery wand 
is of sufficient length to deliver live steam to remote points (e.g., center of 20-foot pipe 
section). 

The inorganics and heavy metals call for an initial soapy wash, tap water rinse, dilute 
acid rinse, and a final DI rinse. The "soap" for the soapy wash can be a TSP (trisodium 
phosphate) product If phosphate or phosphorus is an analyte, or otherwise 
disadvantageous, a low-phosphate detergent, such as Alconox, may be used, followed by 
a dilute acid rinse and a DI rinse. The dilute acid for the inorganic rinse, and to remove 
any traces of phosphate detergent where necessary, can be reagent grade nitric or 
hydrochloric acid of 0.01 normal strength. 

The PCB's, pesticides, and free organic phase contaminants call for solvent rinses 
following a soapy wash, and immediately preceding the final DI rinse. An alternative to 
performing the final DI rinse following a methanol or acetone rinse is to apply live steam 
to the equipment to volatilize these compounds. 

DISPOSAL OF DECONTAMINATION WATERS 

In general, all spent wash and rinse waters including organic rinse liquids should be 
contained to prevent them from being returned to the ground. All decontamination 
liquids, along with other incidental-waters such as well-^development or well evacuation 
water, should be appropriately disposal. Disposal arrangements or plans should be 
developed prior to the work, where feasible, and with the client's input and concurrence. 
Appropriate disposal for liquids, except for hexane, may involve disposal to a sanitary 
sewer or disposal to an industrial wastewater treatment system. 
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RECOMMENDED FREQUENCY OF CHANGING SOAPY WASH WATER AND 
TAP WATER 

The cleanest way to perform soap and tap water decon is to have a squirt bottle, sprayer 
or other applicator for the soapy water, and a flowing stream of tap water. In this 
manner, the soapy water and tap water "reservoirs" are always clean, and equipment 
comes in contact with clean solutions only. 

If you have to use a tub or dip tank for iirmersion of equipment in soapy water, the 
following is offered. Related to the frequency of change is the order in which equipment 
should be decontaminated. Some general guidelines to minimizing the needed changes: 

Wash cleaner (less soiled or "oily") equipment first. 

Have several split-spoon samplers on hand where practical, to save 
decontamination time and to allow washing these in a batch before the auger 
needs to be washed. 

Wash bailers in a dedicated soapy solution. This should not often be inconvenient 
since drilling/soil sampling is usually done separately from well sampling. 
Having several bailers on hand can allow batch washing of them before a dirtier 
piece of equipment needs to be washed. 

Wash temporary well casing and screens in a soapy solution dedicated to these 
materials only. 

If a tap water stream is impractical, change the tap water when it first shows 
discoloration, floating debris, or foaming tendencies due to soap carryover. Two tap 
water baths in series, changing out both when the second bath reaches the above 
condition, will minimize changes. 

Change soapy water when you change the rinse bath, sooner if the soapy water shows a 
slick that is other than detergent film. Change soapy water when the solution is too 
"spent" to generate soap/detergent foam with moderate agitation. If, before any of the 
above indications occurs, the soap solution becomes discolored with suspended clay or 
silt, it becomes a matter of personal judgment. It is a good idea to have sufficient drum 
capacity on hand to be able to change the soapy water "more" frequently rather than 
"less". Be sensitive to aesthetics and impression as well, when the client's representatives 
or regulatory personnel are on site, and be prepared for more frequent changes than your 
experience might otherwise dictate. 
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son. RORTNG DRn.LTNG USING HOLLOW-STFM AIJGKRS 

Introduction: 

When the primary objective of the drilling is to obtain soil samples from discreet depths, 
the hollow stem angering (HSA) technique of drilling is one of the most effective. The 
soil is penetrated with five-foot-long, continuous helical flight augers which are driven 
by a rotary drive head mounted on a hydraulic feed system which pushes the drill stem 
down or pulls it up. Cuttings are mechanically removed from the borehole by the flights 
on the HSA's. 

To drill a soil boring from which the depths and descriptions of the soils encountered can 
be accurately logged and to obtain samples of the soils from accurate soil depth intervals. 

Task-Specific Eouioment Needed: 

1. All drilling equipment and labor are supplied by the subcontracted drilling 
company. 

3ml 

1. Access the drill rig and all necessary equipment to the proposed borehole 
location. 

2. Advance the HSA's to the top of the proposed soil sampling depth. 
3. With the augers in place and at rest, remove the center plug from the 

inside of the augers. 
4. Attach a decontaminated split-spoon sampling or other device to the 

drilling rods. 
5. Lower the device inside the HSA to the bottom of the borehole. 
6. Drive the device into the soil as described, for example, in the WWES' 

Standard Operating Procedure (SOP) for "Split-spoon Sampling". 
7. Recover the device. 
8. Replace the plug inside the HSA and continue drilling to the next 

sampling depth. 
9. When the desired completion depth has been attained, properly backfill 

the borehole from the bottom up as described in WWES's SOP for "Soil 
Boring Grouting" and decontaminate the drilling and sampling tools 
according to the SOP "Decontamination, Downhole Sampling 
Equipment". 

Unless there is a specific need for another size auger, WWES's standard is 
to drill soil borings with 4.25 - inch inside diameter HSA's. The puiside 
diameter of these augers is 8.25 inches. 
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1.0 TNTRODUCnON 

Keystone Steel & Wire Company (Keystone) is applying for a permit to install and operate 
the mobile pilot air stripping (MPS) system designed and constructed by WW Engineering .& 
Science (WWES) for a one week pilot test at its facility in Peoria, Illinois. Figure 1 
illustrates the location of the site. In accordance with the "Work Plan to Perform an Aquifer 
Test and Air Stripping Pilot Study" submitted by Keystone to the Illinois Environmental 
Protection Agency (lEPA) on March 24, 1992, an aquifer test and air stripping pilot test will 
be performed to confirm the effectiveness of air stripping technology for removal of 
dissolved volatile organic compounds (VOC's) from impacted ground water on the site. The 
results of the test will also provide full-scale design parameters and refine the basis for 
preparation of a final air use permit application for the full-scale ground water pump and 
treat remediation system. The MPS system will operate during the pilot and aquifer tests for 
no longer than seven days at this location with an estimated time of total operation of 
approximately 110 hours. 

2.0 PESCRIFTION 

Figure 2 shows the proposed locations of the aquifer test purge well, MPS system, and the 
discharge of air and treated water. For the aquifer and pilot tests, ground water will be 
recovered from a test purge well located on the eastern portion of the property and pumped 
through the MPS system under various test conditions. 

< 
Air stripping is a common technology used to treat ground water contaminated with VOCs. 
Figure 3 illustrates a general process flow schematic for this technology. In the air stripping 
process, ground water is pumped to the top of a packed tower where it is evenly distributed 
over a bed of plastic media. Air introduced at the base of the column is passed 
countercunent to the falling water, stripping the VOC's from the water. The air exiting the 
top of the tower is discharged to the atmosphere or, if required, treated by an air emission 
control device. For the one week pilot test, no air emission controls will be used. Literature 
describing the MPS System utilized by WWES is included in Appendix B. 

.3.0 METHODOLOGY 

As was described in the pilot test work plan, approximately eight different tests or sets of 
operating conditions will be evaluated with the pilot air stripper during its operation. Process 
variables which include ground water flow rate, air flow rate, and packing height will be 
varied during these tests. Operating parameters for each of the tests, including stack height. 
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stack diameter, and temperature, are presented in Table 1. Of those eight test conditions, the 
worst case situation which would result in VOC maximum emissions (Test No. 8) was 
selected for estimation of maximum emissions for this permit application. This was done to 
simplify the permit application while still providing for predictions of maximum VOC 
emissions for the entire test 

The contaminants of concern when operating the pilot stripper are: 1) trichloroethylene 
(TCE); 2) 1,1,1-triehloroethane (TCA); and 3) a combination of other VOCs that are 
expected to be present in relatively low concentrations (1,1-dichlorocthylene, 1,2 
dichloroethylene, perchloroethylene, and 1,2-dichloroethane). Concentrations of these 
compounds in the inlet and outlet ground water and air from the MPS system are also 
summarized in Table 1. 

4.0 ATREMTSSTON CALCULATIONS 

The amount of material discharged from the pilot stripper to the ambient air was determined 
by performing a mass balance on the MPS for the worst case scenario (Test No. 8). The 
difference between the estimated untreated influent and treated effluent ground water VOC 
concentrations was used to determine the ground water VOC concentration would be 
stripped in the MPS and transferred into the air discharge. The VOC mass loading 
discharged to the atmosphere was then determined by multiplying the ground water VOC 
concentration transferred to the air, by the ground water flow rate for the test. The estimated 
influent ground water VOC concentrations were obtained from recent ground water data for 
monitoring wells near the proposed pilot test purge well. The maximum analytical results for 
ground water samples collected from monitoring well T-3 were used for estimation of 
maximum untreated VOC concentrations in the ground water. Table 2 summarizes the 
ground water VOC monitoring data for the two wells which surround the proposed test purge 
well(T-3 andT-7B). 

Although it is possible that small pockets of ground water VOC concentrations which are 
above those analyzed in T-3 or T-7B may exist, the concentrations detected in monitoring 
well T-3 are expected to be conservative estimates of concentrations recovered under 
pumping conditions. It is expected that under pumping conditions, ground water from 
impacted areas would be diluted with ground water from areas of lower concentration. The 
concentration difference for Test No. 8 was estimated to be: 
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Fgrimatp^ GiDuiul Water Fstirp"^'*^ Ground Water Estimated Total Concentration 
Influent Concentration Effluent Concentration Transferred to Air 

QngZU 

TCE 1.0 0.004 0.996 

TCA 1.6 0.003 1.597 

Other VOCs 0.4 0.001 0.399 

The rate of VCXD's discharged to the atmosphere for Test No. 8 was calculated as follows: 

TCE: 

(0.996 mg/L) x (40 gal/min) x (3.785 L/gal) x (1 g/1000 mg) x (1 lb/453.592 g) x (60 min/hr) 

= 0.0199 Ibs/hr 

J£A: 
(1.597 mg/L) X (40 gal/min) x (3.785 Ugal) x (1 g/1000 mg) x (1 lb/453.592 g) x (60 min/hr) 

= 0.0320 Ibs/hr 

Other VOCs: 

(0.399 mg/L) x (40 gaVmin) x (3.785 L/gal) x (1 g/1000 mg) x (1 lb/453.592 g) x (60 min/hr) 

= 0.008 Ibs/hr 

S O CONCLUSION 

The total pounds per hour of WOCs expected to be emitted to the atmosphere is 0.0599 
Ibs/hr. This is well below the limit of 8.0 Ibs/hr as stated in 35 Illinois Administrative Code 
215.301, therefore, the proposed MPS system does not require air pollution control 
equipment according to Illinois regulations. All appropriate State of Illinois application 
forms can be found in Appendix A. 
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Table I 
Scheduled Operating Parameters 

Air Stripping Pilot Study 
Ktytlom Sled A Win Compknjr 

BsilonTlHc, UUnob 

Anticipated Maximum 
Ground Water 

Anticipated 
Air Discharge 

Ground Water Air Air Projected Amount of Discharge Concentratlon(a) Rate 
Flow/ Flow Packing Stack Stack Discharge Duration Water 

Discharge Rate Rate Height Height Diameter Temperature of Test Treated TCE(c) TCA(d) VOC's(b) TCE TCA VOC's 
Test No. (gpm) (cfm) (feet) (feet) (inches) (K) (hours) (ib/hr) (mg/l) (mg/l) (mg/l) (Ib/hr) (Ibriir) (Ib/hr) 

1 20 0 10 25 4 60 O.I 10004 1 1.6 0.4 0 0 0 

2 20 200 10 25 4 60 2 10004 0.062 0.064 0.017 0.0187 0.0307 00004 

3 20 300 iO 25 4 60 2 10004 0.052 0.061 0.016 0.0189 0.0308 0.0005 

•I 20 400 10 25 4 60 2 10004 0.047 0.06 0.016 0.019 0.0308 0.0005 

5 30 300 10 25 4 60 2 15007 0.062 0.064 0.017 0.0187 0.0307 0.0004 

6 •to 400 10 25 4 60 2 20009 0.062 0.064 0.017 0.0187 0.0307 0.0004 

7 •10 400 20 35 4 60 2 20009 0.005 0.003 0.00 i 0.0199 0.032 0,008 

8(e) 40 500 20 35 4 60 96 20009 0,004 0,003 <001 0,0199 0,032 0,008 

(•) The uiklpeied mulmumefnucni VOC conccnirtlloni lo be diidiirged lo the leniury eewa ere bned on ihe projected meliiium|round weter VOC oonccnuiUoni 

which ere recovered from the new purge well during Ihe purnpljillol lea. These concenuuloni sre beted on antlyilcal dels for ground wuer iiitples collected neer the propoaed 

purge well locailon. Note lhar these concenuaiions are projected and Ihe actual concenlratlont cannot be dcterntined without pumping the well and performing the lea. 

The maairraim vex: concenitalons capecicd In the unuealcd water are: I.Omg/ITCE, 1.6 mg/I TCA, 0.1 mg/l l.l-DCE, 0.1 mg/l I.T-tXX, O.lmg/I PCE, andO.I mg/I I.T-IKA 

(b) Toul concenuaiion of other VCKT't detected fai Ihe unueated ground water, namely 1,1-Dlchloroethylene, 1,2-Dlchloroethylene, 1,2-Dlchloroethane, and Teuachloroethylene. 

(c) Trlchloroethylene. 

(d) l.l.l-Trlchloroethane 

(e) This lest run Is considered to be the worst case scenario or indicative of mulmum VOC emissions, and therefore, Is used for emission calculations for Ihe Air Use Permll Application. 

dJnyiteystonef07029Acyslone.xls 



Table 2 

Summary of Ground Water Quality for Wells T-3 and 
T'7B 



TABLE 2 

SUMMARY OF GROUND WATER QUALITY FOR WELLS T-3 AND T-7B 
Volatiles (ug/l) 

Well Date Chloro-
Number Sampled ethane 

1,1- 1,1- lrans-1,2-
Dichloro- DIchloro- Dlchloro- Methylene 

ethane ethylene ethylene Chloride 

Tetra- 1,1,1-
Chloro- Trlchloro- Trichloro- Vinyl 
ethylene Toluene ethane ethylene Chloride 

T-3 11/28/89 <10 <5.0 480 130 <5.0 6 <5.0 3200 1200 <10 
T-3 02/27/90 <10 <5.0 210 98 <5.0 12 <5.0 1600 1400 <10 
T-3 02/27/90 <100 <50 200 64 <50 <50 <50 1800 1100 <100 Replicate 
T-3 05/23/90 <20 <10 180 130 <10 20 <10 2800 1400 <20 
T-3 05/23/90 <50 <25 170 120 <25 <25 <25 2600 1100 <50 Replicate 
T-3 08/29/90 <100 <50 120 77 <50 <50 <50 1800 990 <100 
T-3 12/06/90 <200 <100 <100 <100 <100 <100 <100 1300 830 <200 
T-3 12/06/90 <200 <100 <100 <100 <100 <100 <100 1300 830 <200 Replicate 
T-3 02/26/91 <200 <100 <100 <100 <100 <100 <100 1600 1000 <200 
T-3 05/31/91 <100 <50 160 74 <50 <50 <50 1600 1000 <100 
T-3 05/31/91 <100 <50 150 73 <50 <50 <50 1600 990 <100 Replicate 
T-3 08/27/91 <100 <50 <50 <50 120 <50 <50 790 730 <100 
T-3 11/20/91 <100 <50 <50 <50 70* <50 <50 640 460 <100 
T-7B 02/28/90 <100 <50 <50 76 <50 <50 <50 <50 2500 <100 
T-7B 02/28/90 <100 <50 <50 83 <50 <50 <50 <50 2500 <100 Replicate 
T-7B 05/23/90 <200 <100 <100 <100 <100 <100 <100 <100 2200 <200 
T-7B 05/23/90 <200 <100 <100 <100 <100 <100 <100 <100 2600 <200 Replicate 
T-7B 08/30/90 <200 <100 <100 <100 <100 <100 <100 <100 2200 <200 
T-7B 08/30/90 <200 <100 <100 <100 <100 <100 <100 <100 2200 <200 Replicate 
T-7B 11/28/90 <200 <100 <100 <100 <100 <100 <100 <100 1900 <200 
T-7B 02/27/91 <200 <100 <100 <100 <100 <100 <100 <100 2200 <200 
T-7B 02/27/91 <200 <100 <100 <100 <100 <100 <100 <100 2200 <200 Replicate 
T-7B 05/29/91 <200 <100 <100 <100 <100 <100 <100 <100 2200 <200 (1) 
T-7B 05/29/91 <200 <100 <100 <100 <100 <100 <100 <100 2200 <200 Replicate 
T-7B 08/28/91 <200 <100 <100 <100 <100 <100 <100 <100 2100 <200 
T-7B 11/20/91 <200 <100 <100 <100 <100 <100 <100 <100 2200 <200 
T-7B 11/20/91 <200 <100 <100 <100 <100 <100 <100 <100 1500 <200 Replicate 

* Estimated value as a result of data not meeting QA/QC validation criteria. 
(1) Xylene was also detected in T-7B (240 ug/l) and T-7B Rep. (230 ug/l). 

kk/b:7029.03/r»ble-l 
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Figure 1 

Site Map 
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Figure 2 

Facility Map 



EXPLANATION 

• Monitoring Well 

O Monitoring Well Cluster 

O Piezometer 

C Piezometer Cluster 

• Temporary Bench Mark 

• Test Purge Well 

O Proposed Piezometer 

Existing Wastewater Discharge 
Piping to Peoria Sanitary Sewer 

Q Pumphouse and Central 
Sanitary Sewer Collection Point 

A Air Stripping System 

SITE PLAN SHOWING WELL & EQUIPMENT LOCATIONS 
FOR AQUIFER TESTING & AIR-STRIPPER PILOT TESTING 

Keystone Steel & Wire Company 

April 1992 07029 



Figure 3 

Process Flow Diagram 
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Air Permit Applications 



STATE OF ILLINOIS 
ENVIRONMENTAL PROTECTION AGENCY 
DIVISION OF AIR POLLUTION CONTROL 

2200 CHURCHILL ROAD 
SPRINGFIELD. ILLINOIS 62794-9276 

APPUCATION FOR PERMIT^ 

nn CONSTRUCT H OPERATE 

NAME OF EQUIPMENT TO BE 
CONSTRUCTED OR OPERATED Air Stripping Pilot Systei^^ 

FOR AGENCY USE ONLY 

1 n NO 

PERMIT NO 

DATE 

la. NAMEOFOWNE& 
Keystone Steel & Wire Company 

2a. NAME OF OPERATOR: 

lb STREET AOORESS OF OWNER; 2b. STREET AOORESS OF OPERATOR: 

1a aTYOFOWNERj,^^^^^ 2c. CITY OF OPERATOR: peorla 

Id. STATE OF OWNER: te. ZIP CODE. 

TTHnn-r.Q 

2d. STATE OF OPERATOR: 2a. ZIPCOOE; 

.. Tn-Ino-l<= filfiil 

3a. NAME OF CORPORATE OIVISION OR PLANT: 
Same a.s ahnve 

3b. STREET AOORESS OF EMISSION SOURCE: 

3& CTIY OF EMISSION SOURCE: 
fe*,* 

3d. LOCATED WITHIN CITY 
UMITS: r^YES fjriNO 

3a. TOWNSHIP: 
LIFAES-TDFJE' 

3f. COUNTY: 3g. ZIPCOOE; 
616A1 

1 9. AUCgRRE^I^O^CEgTO:^;^^^^^^ , S. TELEPHONE NUMBER FOR AGENCY TO CALL; 
Lnv. 73090 6Q7-7SS7 

S. AOORESS FOR CORRESPONDENCE: (CHECK ONLY ONE) 

1 ^ 1 OWNER 1 1 OPERATOR 1 1 EMISSION SOURCE 

7. YOUR DESIGNATION FOR THIS APPUCATION;^ 

K F, Y P T T. n T 

THE UNDERSIGNED HEREBY MAKES APPLICATION FOR A PERMIT AND CERTIFIES THAT THE STATEMENTS CONTAINED HEREIN ARE TRUE AND 
CORRECT. AND FURTHER CERTIFIES THAT AU. PREVIOUSLY SUBMITTED INFORMATION REFERENCED IN THIS APPLICATION REMAINS TRUE. 
CORRECT AND CURRENT. BY AFFIXING HIS SIGNATURE HERETO HE FURTHER CERTIFIES THAT HE IS AUTHORIZED TO EXECUTE THIS APPLICATION. 

AUTHORIZED SIGNATURE(S):. 

BY , 
DATE SIGNATURE 

Dale L. Bennington. P.E. 
TYPED OR PRINTED NAME OF SIGNER 
Manager Energy & Environmental Engineering 
TITLE OF SIGNER 

BY. 
SIGNATURE 

TYPED OR PRINTED NAME OF SIGNER 

DATE 

TITLE OF SIGNER 

(A) THIS FORM IS TO PROVIDE THE AGENCY WITH GENERAL INFORLUTION ABOUT THE EQUIPMENT TO BE CONSTRUCTED OR OPERATED. THIS FORM 
MAY BE USED TO REQUEST A CONSTRUCTION PERMIT. AN OPERAHNG PERMIT. A CONSTRUCTION OR OPERATING PERMIT, 

(B) ENTER THE GENERIC NAME OF THE EQUIPMENT TO BE CONSTRUCTED OR OPERATED. THIS NAME WILL APPEAR ON THE PERMIT WHICH MAY BE 
ISSUED PURSUANT TO THIS APPLICATION. THIS FORM MUST BE ACCOMPANIED BY OTHER APPLtCABLE FORMS AND INFORMATION. 

C) PROVIDE A DESIGNATION IN ITEM 7 ABOVE WHICH YOU WOULD LIKE THE AGENCY TO USE FOR IDENTIFICAnON OF YOUR EQUIPMErTT YOUR 
DESIGNATION WILL BE REFERENCED IN CORRESPONDENCE FROM THIS AGENCY RELATIVE TO THIS APPLICATION. YOUR DESIGNATION MUST NOT 
EXCEED TEN (10) CHARACTERS. 

(D) THIS APPLICATION MUST BE SIGNED IN ACCORDANCE WITH OS ILL. ADM. CODE 201.154 OH 201.159 WHICH STATES; "AU APPLICATIONS AND SUPPLE
MENTS THERETO SHAU BE SIGNED BY THE OWNER AND OPERATOR OF THE EMISSION SOURCE OR AIR POLLUTION CONTROL EQUIPMENT. OR THEIR 
AUTHORIZED AGENT, AND SHALL BE ACCOMPANIED BY EVIDENCE OF AUTHORITY TO SIGN THE APPLICATION.-

IF THE ONWER OR OPERATOR IS A CORPORATION. SUCH CORPORATION MUST HAVE ON FILE WITH THE AGENCY A CERTIFIED COPY OF A RESOLU
TION OF THE CORPORATION S BOARD OF DIRECTORS AUTHORIZING THE PERSONS SIGNING THIS APPLICATION TO CAUSE OR ALLOW THE CON
STRUCTION OR OPERATION OF THE EQUIPMENT TO BE COVERED BY THE PERMIT. 

IL 532-0239 
APC 200 RCT. 8/89 

PR;.-.TED C.-i RECYCLED PAPES 
PAGc 1 Or 2 



9. DOES THIS APPUCATION CONTAIN A PLOT PLAN/MAP; 

I X I YES I I NO 
IF A PLOT PLAN/MAP HAS PREVIOUSLY BEEN SUBMITTED. SPECIFY: 

AGENCY I.D. NUMBER APPLICATION NUMBER. 
IS THE APPROXIMATE SIZE OF APPUCANTS PREMISES LESS THAN 1 ACRE? 

' X I NO: SPECIFY 500 ACRES YES 

10. DOES THIS APPUCATION CONTAIN A PROCESS FLOW DIAGRAM(S) THAT ACCURATELY AND CLEARLY REPRESENTS CURRENT 
PRACTICE. 

rvi YES rn NO 
11a. WAS ANY EQUIPMENT. COVERED THIS APPUCATION. OWNED 
OR CONTRACTED FOR. BY THE APPUCANT PRIOR TO APRIL 14, 1972: 

lib. 

YES NO 

HAS ANY EQUIPMENT. COVERED BY THIS APPUCA 
TION, NOTPREVIOUSLY RECBVED AN OPERATING 
PERMIT: 

YES NO 

IF -TES- ATTACH AN AOOITIONAL SHEET. EXHIBIT A. THAT: 
(a) LISTS OR DESCRIBES THE EQUIPMENT 
(b) STATES WHETHER THE EQUIPMENT WAS IN COMPLIANCE 

WITH THE RULES AND REGULATIONS GOVERNING THE 
CONTROL OF AIR POLLUTION PRIOR TO APRIL 4.1972 

r "YES*. ATTACH AN ADDITIONAL SHEET. EXHIBIT B. THAT: 
(a) 
(b) 

(e) 

LISTS OR DESCRIBES THE EQUIPMENT 
STATES WHETHE R THE EQUIPMENT 
(I) IS ORIGINAL OH ADDITIONAL EQUIPMENT 
m REPLACES EXISTING EQUIPMENT. OR 
(B) MODIF€S EXISTING EQUIPMENT 
PROVIDES THE ANTICIPATEO OR ACTUAL DATES OF 
THE COMMENCEMENT OF CONSTRUCTION AND THE 
START-UP OF THE EQUIPMENT 

1^ IF THIS APPUCATION INCORPORATES BY REFERENCE A PREVIOUSLY GRANTED PERMIT(S). HAS FORM APC-210. "DATA AND 
INFORMATION—INCORPORATION BY REFERENCE" BEEN COMPLETED. 

13. DOES THE STARTUP OF AN EMISSION SOURCE CO^-ERED BY THIS APPUCATION PRODUCE AIR CONTAMINANT EMISSION IN 
EXCESS OF APPUCABLE STANDARDS: 

YES NO 
IF -YES.- HAS FORM APC-ZOS. "OPERATION DURING STARTUP" BEEN COMPLETED FOR THIS SOURCE. 

I YES NO 

14. DOES THIS APPUCATION RECUEST PERMISSION T 3 OPREATE AN EMISSION SOURCE DURING MALFUNCTIONS OR 
BREAKDOWNS: 

YES NO 
IF "YES." HAS FORM APC-204. "OPERATION DURING MALFUNCTION AND BREAKDOWN" BEEN COMPLETED FOR THIS SOURCE 

NO YES 

15. IS AN EMISSION SOURCE COVERED BY THIS APPUCATION SUBJECT TO A FUTURE COMPUANCE DATE: 

I YES NO 
IF "YES." HAS FORM APC-202. "COMPUANCE PROGI AM A PROJECT COMPLETION SCHEDULE." BEEN COMPLETED FOR THIS 
SOURCE: 

YES NO 

16. DOES THE FACIUTY COVERED BY THIS APPUCATION REQUIRE AN EPISODE ACTION PLAN (REFER TO GUIDEUNES FOR 
EPISODE ACTION PLANS): 

YES NO 

17. UST AND IDENTIFY ALL FORMS. EXHIBITS. AND OTHER INFORMATION SUBMITTED AS PART OF THIS APPUCATION. INCLUDE THE 
PAGE NUMBERS OF EACH ITEM (ATTACH ADDITIONAL SHEETS IF NECESSARY): 

Figure 1 
Figure 2 
Figure 3 
Table 1 
TA-IBIC. 2. 

Site Map 
Facility Map 
Process Flow Diagram 
Operating Parameters 

o-P GteutiJi 

3 Marketing Brochure for MPS Syste lb 
t TAL NUMBER OF PAGES 

IL S32-0238 
APC 200 Rev. 8(89 

PAGE 2 OF 2 



STATE or ILLINOIS 
ENVIECNMENTAI noTtaiON AGENCY 
DIVISION OF Al« POLLUTION CONTROL 

2J00 CHURCHILL ROAD 
SPRINGFIELD, ILLINOIS A2T06 

Thit Agency it tulherited to requee tt*t mtormelioo unoer inmoit 
flevnedSututet. >979. Chapter 111 1 2. Seeteyi >039 D>tcioti>re 
of thB Mormel«n it requeed under Ihel Secton Failure to do to may 
prevent ttvt lorm ITOIT. tiexg proeetted and could reiuh u> your 
application bang der<«d Thit lorm hat been approved by lt<e Fa 
Management Center. 

•DATA AND INFORMATION 

PROCESS EMISSION SOURCE 

•THIS INFORMATION FORM IS TO BE COMPLETED FOR AN EMISSION SOURCE OTHER THAN A FUEL COMBUSTION EMISSION SOURQ OR AN 
INCINERATOR. A FUEL COMBUSTION EMISSION SOURCE IS A FURNAa, BOILER, OR SIMILAR EQUIPMENT USED PRIMARILY FOR PRODUCING 
HEAT OR POWER BY INDIRECT HEAT TRANSFER. AN INCINERATOR IS AN APPARATUS IN WHICH REFUSE IS BURNED. 

I. NAME OF PLANT OWNER; 
Keystone Co^)touD^TS> 

2. NAME OF CORPORATE DIVISION OR PLANT (IF DIFFERENT FROM 
OWNER): SrsB- 4 ^if^e 

3. STREET ADDRESS OF EMISSION SOURCE: 

7000 S.W. Adams Street 
4. CITV OF IMI55ION SOURCE: 

pEOKiA 

GENERAL INFORAAATION 

3. NAME OF PROCESS: A. NAME OF EMISSION SOURCE EQUIPMENT: 

Air StrippTn^ Air Sfrlppltip 
7. EMISSION SOURCE EQUIPMENT MANUFACTURER: 8. MODEL NUMBER: V. SERIAL NUMBER: 

NA NA NA 
to. FLOW DI.-.C.*.'-M StS:Ct4Ai lON,i, CF tMl>S:ON aUOKCt: 

Csee attached dlaszrams) 
II. IDENTITY(S) OF ANY SIMILAR SOURCE(S) AT THE PLANT OR PREMISES NOT COVBtED BY THE FORM (IF THE SOURCE IS COVERED BY ANOTHER 

APPLICATION, IDENTIFY THE APPLICATION): 

12. AVERAGE OPERATING TIME OF EMISSION SOURCE: 
')U HRS/DAY 7 DAYS/WK ) WKSAR 

13. MAXIMUM OPERATING TIME OF EMISSION SOURCE; 
24 HRS/DAY 7 OAYSAXX 1 WKS/YR 

14. PERCENT OF ANNUAL THROUGHPUT: 
DEC-FEB * MAR-PAAY NA * JUN-AUG * SEPT-NOV % 

INSTRUCTIONS 

1. 
3. 

3. 

4. 
3. 

COMPLETE THE ABOVE IDENTIFICATION AND GENERAL INFORAAATION SEOION. 
COMPLETE THE RAW MATERIAL, PRODUCT, WASTE MATERIAL, AND FUEL USAGE SEaiONS FOR THE PARTICULAR SOURCE EQUIPMENT. 
COMPOSITIONS OF MATERIALS AtUST BE SUFFICIENTLY DETAILED TO ALLOW DETERMINATION OF THE NATURE AND QUANTITY OF POTENTIAL 
EMISSIONS. IN PARTICULAR, THE COMPOSITION OF PAINTS, INKS, ETC.. AND ANY SOLVENTS MUST BE FULLY DETAILED. 
EMISSION AND EXHAUST POINT INFORMATION MUST BE COMPLETED, UPA.ESS EMISSIONS ARE EXHAUSTED THROUGH AIR POLLUTION 
CONTROL EQUIPMENT. 
OPERATING TIME AND CERTAIN OTHER ITEMS REQUIRE BOTH AVERAGE AND PAAXIMUM VALUES. 
FOR GENERAL INFORMATION REFER TO "GENERAL INSTRUCTIONS FOR PERMIT APPLICATIONS," APC-201. 

DEFINITIONS 

AVERAGE - THE VALUE THAT SUMMARIZES OR REPRESENTS THE GENERAL CONDITION Of THE EMISSION SOURCE, OR THE GENEIAL STATE OF 
PRODUCTION OF tnt (MISSION SOURCE. SPECIFICALLY: 

AVERAGE OPERATING TIP4E - ACTUAL TOTAL HOURS OF OPERATION FOR THE PRECEDING TWELVE MONTH PERIOD. 
AVERA >E RATE - ACTUAL TOTAL QUANTITY OF "MATERIAL" FOR THE PRECEDING TWELVE MONTH PERIOD, DIVIDED BY THE AVERAGE 

OPERATING TIME. 
AVERAGE OPERATION - OPERATION TYPICAL Of THE PRECEDING TWELVE MONTH PERIOD, AS REPRESENTED BY AVERAGE OPERATING TIPAE 

AND AVERAGE RATES. 

MAXIMUM -THE GREATEST VALUE AHAINABLE OR AHAINED FROM THE EMISSION SOURCE, OR THE PERIOD OF GREATEST OR UTMOST 
PRODUCTION OF THE EMISSION S0URC£. iPECilFICAlLY: 

MAXIMUM OPERATING TIME - GREATEST EXPECTED TOTAL HOURS OF OPERATIONS FOR ANY TWELVE MONTH PERIOD. 
: MAXIMUM RAH - GREATEST QUANTITY OF "MATERIAL" EXPECTED PER ANY ONE HOUR OF OPERATION. 

AUXIMUM OPERATION - GREATEST EXPECTED OPERATION, AS REPRESENTED BY AAAXIMUM OPERATING TIAtE AND MAXIMUM RATES. 

IL S32-02S0 
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RAW MATERIAL INFORMATION 

NAME OF RAW MATERIAL 
AVERAGE RATE 

PER IDENTICAL SOURCE 
MAXIMUM RATE 

PFB inFMTirAi 

300. b. 
LB,'HR L B/HR 

21o. b. 
LB/HR 

c. 
LB/HR 

22a. b. 
LB/HR LB/HR 

23o. 
LB/HR 

c. 
LB./HR 

34a. b. 
LB/HR 

c. 
LB.'HR 

PRODUCT INFORMATION 

NAME OF PRODUCT 
AVERAGE RATE 

PER IDENTICAL SOURCE 
MAXIMUM RATE t 

PER IDENTICAL SOURCE j 

30a. 

TrT rM nrnpfhyl pnp JJA. LR/HR 

31a. 

1.1.1-Trlchloroethane Ji^ IB/HR n n^2 ^"/HR 1 32a. 

Othsr VQC's (Lt-PCEi 1.2-DCE. PCE. NA LB/HR n • nnS ' 
J 33a. 1,2-DCA) 

IBA<R LB/HR 

34a. 
*SEE ATTACHED REPORT LB/HR 

WASTE MATERIAL INFORMATION . .J 

NAME OF WASTE MATERIAL 
AVERAGE RATE 

PER IDENTICAL SOURCE 
MAXIMUM RATE 

PER IDENTICAL SOURCE 

40a. b. 
IB/HR LB/HR ^ 

41a. b. 
LB/HR 

c, 
LB/HR 

42a. b. 
LB/HR IB./HR * 

43a. b. 
LB./HR LB/HR . 

44a. b. 
LB/HR 

^ * 
LB/HR 

*FUEL USAGE INFORMATION 

FUEL USED TYPE HEAT CONTENT 

SOa. NATURAL GAS • b. e. 1000 BTU/SCF 

OTHER GAS • BTU/5CF 

OIL • BTU/GAL 

COAL • BTUAB 

OTHER • 
d AVERAGE FIRING RATE PER IDENTICAL SOURCE: 

BTU/HR 
(. MAXIMUM FIRING RATE PER IDENTICAL SOURCE: tTulllr 

MELT FURNACE. 

PAGE 7 OF 3 



•EMISSION INFORMATION 

51. NUMBER OF IDENTICAL SOURCES (DESCRIBE AS REQUIRED); 
^ None 

CONTAMINANT 

AVERAUE OPERATip 

CONCENTRATION OR EMISSION RATE PER IDENTICAL 
SOURCE 

N 

METHOD USED TO DETERMINE CONCENTRATION OR 
EMISSION RATE 

PARTICULATE 
MATHR 

520. 
GR.'SCF 

b. 

LBAIR 

c • 

CARBON 
MONOXIDE 

33e. PPM 
(VOL) 

b. 
LB/HR 

c. 

NITROGEN 
OXIDES 

PPM 
(VOL) 

b. 
LB,^R 

c. 

ORGANIC 
MATERIAL 

55o. PPM 
(VOL) 

b. 
LB/HR 

c. 

SULFUR 
DIOXIDE 

5*®- PPM 
(VOL) 

b. 

LB/XR 

c. 

••OTHER 
(SPECIFY) 

PPM 
(VOL) 

b. 
LB/HR 

c. 

CONTAMINANT 

MAXIMUM OPERATIC 

CONCENTRATION OR EMISSION RATE PER IDENTICAL 
SOURCE 

N 

METHOD USED TO DETERMINE CONCENTRATION OR 
EMISSION RATE 

PARTICULATE 
MAHER 

58a. 
GR/SCF 

b. 
LB/HR 

c. 

CARBON 
MONOXIDE 

59o. PPM 
(VOL) 

b. 
LB/HR 

c. 

NITROGEN 
OXIDES PPM 

(VOL) 

b. 

LB/HR 

c. 

ORGANIC 
[ MATERIAL PPM 

(VOL) 

b. 
0.059.9LB/HR 

c. 
*SEE ATTACHED REPORT 

SULFUR 
DtOXIDE 

PPM 
(VOL) 

b. 
LB/HR 

c. 

•• OTHER 
(SPECIFY) 

B3o. PPM 
(VOL) 

b. 
LB/HR 

c. 

•ITEMS 52 THROUGH 63 NEED NOT BE COMPLETED IF EMISSIONS ARE EXHAUSTED THROUGH AIR POLLUTION CONTROL EQUIPMENT. 
'•"OTHER" CONTAMINANT SHOULD BE USED FOR AN AIR CONTAMINANT NOT SPECIFICALLY NAMED ABOVE. POSSIBLE OTHER CONTAMINANTS 

ARE ASBESTOS. BERYLLIUM, MERCURY, VINYL CHLORIDE, LEAD, ETC. 

•••EXHAUST POINT INFORMATION 

6d. FLOW DIAGRAM DESIGNATION(S) OF EXHAUST POINT: 
Air Stripping Tower Exhaust 

55. DESCRIPTION Of EXHAUST POINT aOCATION IN RELATION TO BUILDINGS, DIRECTION, HOODING, ETC.): 
See I'igure 2 

66. EXIT HEIGHT ABOVE GRADE; 
25 or 35 feet 

67. EXIT DIAMETER: 
4 inches 

58. GREATEST HEIGHT OF NEARBY BUILDINGS: 

50 FT 

59. EXIT DISTANCE FROM NEAREST PLANT BOUNDARY: 
1600 FT 

AVERAGE OPERATION ALAXIMUM OPERATION 

70. EXIT CAS TEMPERATURE: 
(pO Of 

72. EXIT GAS TEMPERATURE: 
?0 ®F 

71. GAS FLOW RATE THROUGH EACH EXIT: 
ACFM 

73. GAS FLOW RATE THROUGH EACH EACH EXIT: 

500 ACFM 
'THIS SECTION SHOULD NOT BE COMPLETED IF EMISSIONS ARE EXHAUSTED THROUGH AIR POLLUTION CONTROL EQUIPMENT. 
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Mobile Pilot Air Stripping System Literature 



Service Profile 
Remediation and Ground Water Treatment 

With the increase in environmental regulatory 
activity during the 1970's and 1980's came the 
growth and maturation of WW Engineering & 
Science's Environmental Services Division. At a 
time before others had entered the field, we were 
involved in investigating contaminated sites and in 
developing and managing remedial action programs 
ranging from emergency spill response to the 
implementation of long-term site cleanups and 
closures. Our long-standing experience with 
environmental regulations and regulatory agencies 
enables us to develop sensible remedial action 
programs designed to meet comprehensive cleanup 
objectives. 

WW Engineering & Science has been honored with 
several awards from the American Consulting 
Engineer's Council for its role in certain remedial 
action or reclamation projects. We have been a 
leader in the use of air and steam stripping technol
ogy for the treatment of contaminated ground water 
and other waste streams. We have designed and 
constructed a mobile air/steam stripping system 
which is used onsite both to develop full-scale 
design parameters and to perform small-scale 
cleanups, 

WW Engineering & Science has also designed site-
specific remedial action or closure programs for 
ground water and contaminated soils using a variety 
of traditional and innovative technologies. We 
have managed the installation or construction of 
these remediation systems and, in many cases, 
undertaken long-term system operation. 



utilizing the Most Feasible 
Remediation Technology 

Remediation is a field marked by rapid technological development. WW Engineering & Science stays 
abreast of these various changes so that it can utilize both traditional and innovative technologies in a 
manner most appropriate and most efficient for a particular contamination problem. Given our 
experience, our technical knowledge of the different options available, and our ability to perform bench 
or pilot testing when appropriate, we are able to assemble the most feasible and reliable program possible 
for the remediation of ground water, soils, surface water, and wastes. 

Feasibility Studies 
Mobile Pilot System Capabilities 

Air or Steam Stripping 
Soil Vapor Extraction 

Laboratory or Bench Scale Treatability Evaluations 
Advanced Oxidation 
Biological (Including In-Situ Bioremediation) 
Activated Carbon Adsorption 
Solidification/Stabilization 
Membrane Filtration 
Other Physical/Chemical Treatment 

Process Design (All Disciplines) 

WW Engineering & Science, lnc."y^jjy 
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Engineering Bulletin 

WW Engineering & Science 
Unveils a New Mobile Organics 
Separations Unit, which is used for either 
pilot or full-scale evaluations of air or steam 
stripping processes. Mounted on a flatbed 
trailer, the mobile system is almost 
completely self-contained. With its own 
integral boiler, instrumentation, and 
controls, the 5- to 30-gpm unit requires only 
480 volt temporary plug-in power, plus 
temporary influent and discharge piping. 

WW Engineering Si Science's engineers 
have designed and constructed the unit to 
demonstrate air stripping, thermally 
enhanced air stripping, atmospheric steam 
stripping, and vacuum steam stripping (to 
150 mm Hg) on any aqueous stream carrying 
organic compounds, including many 
considered non-strippable. The unit is 
^specially useful for developing full-scale 

isign parameters for unusual aqueous 
streams carrying troublesome inorganic 
constituents such as chlorides, high calcium,, 
brines, and high iron concentrations. 

The system allows real-time evaluations 
of stripping processes for: 

• groundwater treatment 

• process wastewater treatment 

• OCPSF compliance 

I on-site treatment of aqueous wastes 
to comply with Land Disposal Re
strictions 

•I water treatment from well develop
ment and dewatering operations 

• treatment of aqueous streams from 
phase separators 

• upgrading existing stripping pro
cesses. 

Engineers at WWES use actual on-site 
performance data to custom design full 
scale stripping systems, taking into 
account: 

• desired removals (up to 99.999% in 
a single stage) 

• optimum hydraulic flux(es) 

• minimum vapor flows 

• packing requirements 

• water conditioning requirements 

• materials of construction 

• heat exchange requirements 

The unit usually demonstrates that overhead 
vapor flow rates can be dramatically reduced 
from existing flow rates or commonly held 
rules-of-thumb. With the mobile system, 
brine solutions can be shown to be stripped 
in lower temperature environments under 
moderate vacuums, thereby eliminating 
some costly materials of construction to 

resist high-temperature attack. The unit 
can also be used for short-term cleanups of 
discrete volumes of organically contam
inated water. 

Concoct 
Sam Tawney, 
Eric Strang, or 
Ralph Bemer 
(8G0) 678-1394 



Engineering Bulletin 

WW Engineering &. Science's 
mobile pilot organic 
separations unit recently 
proved its worth at a 
contaminated groundwater 
site in Kentucky. Using this 
system, engineers from WW 
Engineering & Science were 
able to demonstrate an actual 
organic removal efficiency of 
99.999 percent, from levels 
approaching 1,000,000 ug/1 to 
less than 10 ug/1. The full-
scale steam stripping process — now in 
design — will replace an older stripping 
system and will be about 60 percent more 
efficient in terms of steam throughput. The 
new system will yield an annual savings of 
over $ 1.3 million annually in steam costs at 
$8 per million BTU. 

The project team originally wanted to 
demonstrate the viability of vacuum steam 
stripping (at 150 mm Hg vacuum), but the 
surprise appearance of free distillate oils in 
the feedstock eliminated this possibility. 
The appearance of free oils of varying specific 
gravities in the purge wells proved the need 

for serious pilot testing prior to building an 
expensive, full-scale process. If the project 
team had riot had the mobile pilot system to 
help define the necessary process changes, a 
full-scale 1,000 gpm stationary steam 
stripping system would have beeri rendered 
useless, initially. The mobile system was 
also used to evaluate ihethods to control 
severe inorganic water chemistries plaguing 
the existing system. 

For more iriformation about this and other 
pilot systems, contact; 

Sam Tawney, Eric Strang, or Ralph Bemer at 
(800) 678-1394 

WW Engineering & Science, 
5555 Glenwood Hills Parkway SE • P C Box 874 • Grand Rapids, MIclilgan 49588-6874 • PH|6 I 6)942-9GOO FX(6 1 61942-6499 iSjSRr 

Branch Livonia. Ml Bloomlngion, IN Columbus. OH Omaha. NE Allen Park. Ml Monroe. Ml Lapeer. Ml 
Offices: I3 13I59I-0522 18 12)336-0972 (014)84 7-6008 I402I330-0870 (3 13)386-0401 (3 13)24 1-0130 (3 13)664-9922 

a nicmbr-r ul Summil Ern irnnmeninl Group. Inc 
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1.0 PURPOSE OF THE MANUAL 

The purpose of this manual is to specify procedures and technical requirements to be used by the 
EDI Engineering & Science chemistry laboratories to assure that the data generated by the 
laboratory is accurate, reproducible and timely. This manual provides the chemistry laboratory a 
quality control plan which is to be used by every individual involved in the analytical effons at 
EDI. This manual conforms to and is an extension of the EDI Quality Control Manual. If a 
conflict should arise, the EDI Quality Control Manual shall take precedence. 

1.1 THE NEED FOR ANALYTICAL QUALITY CONTROL 

There is a growing importance attached to the measurement of the concentration of any 
contaminant in water, effluents, and solid samples. As with any type of measurement the 
results of the methods utilized to measure the concentrations of these contaminants 
generally differ from the true concentration, i.e. all results are subject to error. Many 
experimental studies have shown that errors can arise which are as large as a 50 percent 
variation from the true value, and in fact, may vary between laboratories. Inaccurate 
analytical results restrict the ability of the analyst and the recipient of the data to draw 
valid conclusions and usually lead to false or misleading conclusions. Examples of 
common problems which arise during an analytical effort are as follow: 

A. Results, which are compared between two or more laboratories, are in error 
relative to each other. 

B. Results are to be used to decide if a water quality standard has been observed 
especially as the level of the analysis approaches the detection level. 

C. The analytical method, such as GCMS analysis, is only semi-quantitive in nature 
and, therefore, relative errors are anticipated between equivalent laboratories and 
even equivalent instruments. 

D. An inappropriate test procedure has been used to determine the analyte, resulting 
in values that do not represent the true sample concentration, i.e. direct aspiration 
of a turbid sample. 

There is also increasing concern about the control of these errors being expressed at the 
local, the national and the international levels. The concern centers around the need to 
have a maximum amount of valid information obtained in a cost effective manner. In 
order to control errors, it is necessary to be able to measure the magnitude of these errors. 
This manual identifies the activities that are involved in the measurement and control of 
error. EDI considers aaalytical quality control of great importance, and requires that it be 
a primary feature in aaty analytical effort. The EDI requirements for analytical quality 
control are in concert with the quality control needs and demands of other organizations, 
such as the Environmental Protection Agency, the Michigan Department of Natural 
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Resources, various state regulatory agencies, and such organizations as may need to 
insure their product quality. 

Approximately twenty to thirty percent of all the available effon for routine analysis is 
absorbed in the execution of quality control requirements. It is often argued that the 
extent of this effort is too great with respect to routine laboratories and their need to be 
profitable in their operation. The argument therefore claims that extensive quality 
control is an impractical expectation for a routine laboratory. However, the corporate 
policy at EDI demands that the appropriate level of quality control be applied to all anal
ytical effon at EDI, regardless of the sample lot. 

In the total effort, it is preferable to obtain twenty to thirty percent fewer results of known 
accuracy for each analytical batch than it is to obtain larger numbers of results of 
undefined accuracy. Due to the fact that all analytical procedures are subject to errors 
derived from many sources, it is not reasonable to assume that quality control is 
unnecessary with a "good" analysL Even a "good" analyst may not have an adequate 
idea of his (her) accuracy. Multiple studies by the EPA, both within laboratories and 
between laboratories, has shown such reasoning to be generally unsound. 
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2.0 QUALITY ASSURANCE ORGANIZATION AND RESPONSIBILmES 

2.1 OBJECTIVE OF THE QA PROGRAM AT EDI 

The purpose of the quality control program is to continuously monitor error, both random 
and systematic, which inhibits the production of reliable and defensible analytical data. 
Error is inherent in any analytical roudne, even with the most rigorous controls, and thus, 
a good QC program addresses not only the basic control techniques but also stadsdcal 
means of measuring precision and accuracy and the confidence limits on these 
measurements. 

The purpose of this manual is to specify the procedures, records, chain of command, and 
technical requirements which will be adhered to by the laboratories of EDI. This manual 
conforms to and is an extension of the EDI Quality Assurance Manual and as such, gives 
final authority to the Corporate QA Manager. 

2.2 ORGANIZATION 

Responsibility for quality control at EDI begins with the bench analyst and moves up 
through the chain of command uldmately residing at the level of the President A QC 
program which is administered only at the upper levels of management is doomed to 
failure and is unfair to the bench level analyst who needs a means by which he can 
observe the quality of his work. .Quality Control is a two way program at EDI where 
direcdves from management are equally important to suggesdons and assistance from the 
bench analyst 

2.2.1 QC Chain of Command Flow Chart 

The following flow chart represents both the QA chain of command (solid line) 
and the admiiustradve chain of command (dotted). The flow chan represents the 
philosophy of EDI reladve to the interacdon of QC and producdon. Although the 
QA Supervisor reports to the Laboratory Manager in the supervisory chain of 
command, his responsibilides for quality control require that he answer to the 
Director of Analydcal Services. The QA Supervisor acts as an immediate record 
keeper and QA Administrator. 

However, when a quesdon reladve to the quality of analydcal data arises, the QA 
Supervisor, in conjuncdon with the Director of Analydcal Services, has the right 
to prevent data disseminadon. In cases of conflict, the Director of Analydcal 
Services has final authority except when a compromise or direcdve is issued by 
the Chief Operating Officer or the PresidenL 

nWSq«.qc 3 11/J7 



QUALITY CONTROL 
CHAIN OF COMMAND 

FLOW CHART 

CORPORATE QA MANAGER 

DIRECTOR OF CHEMISTRY 
& ENVIRONMENTAL SERVICES 

LABORATORY MANAGER 

QUALITY ASSURANCE 
• w « 
1 
1 • 
1 
1 
1 
1 

! LABORATORY SECRETARY 
1 

1 

' QC DATA 
COORDINATOR 

1 

1 
1 

1 
1 

1 
1 

ORGANIC LAB 
MANAGER 

GC LAB 
SUPERVISOR 

I I 
ORGANIC 
CHEMISTS 

• 

ORGANIC 
TECHNICIANS 

^ 
GCMS LAB 
SUPERVISOR : I 
ORGANIC 
CHEMISTS 

: J ORGANIC 
TECHNICIANS 

METALS LAB 
SUPERVISOR 

! I 
INORGANIC 
CHEMISTS 

INORGANIC LAB 
SUPERVISOR 

INORGANIC 
TECHNICIANS 

IORJ^ 
:EMI£ 
! J [ORG/ 

INORGANIC 
CHEMISTS 

INORGANIC 
TECHNICIANS 

CLIENT SVC.S 
SUPERVISOR 

•SAMPLE 
•COORDINATOR 

-DATA 
-COORDINATOR 

ADMINISTRATIVE FLOW 
QUALITY CONTROL FLOW 



2.?.2 Responsibilities and Objectives of the Corporate QA Manager 

2.2.2.1 Objectives 

• To develop and implement a Company wide quality assurance 
program 

• To assist management with the integration of individual quality 
assurance programs into all operations 

• To establish an attitude that focuses on defining causes of noncon
formance and.eliminadng them 

• To assist managers in defining performance requirements 

1JJL.2 Responsibilities 

The EDI Quality Assurance Manager (QAM) is responsible for 
developing and administering the EDI QA program. The QAM will 
review laboratory program audits and take appropriate action as 
necessary. In addition, the QAM may serve as an arbitrator in any 
QA/QC disputes which might arise in the laboratory. 

2.23 Responsibilities of the Laboratory QA Supervisor 

23.3.1 To monitor the Quality Assinance activities in the laboratory insuring 
adherence to all policies and procedures. 

2.2.33 To identify problem areas and help in recommending irr^jrovement and 
changes. 

23.3.3 To keep abreast of changing development in anal3mcal QC particularly 
requirements set by regulatory agencies. 

23.3.4 To arrange or produce performance evaluation samples. 

23.3.5 To maintain QC records on all analytical activities and update control 
limits in a timely manner. 

23.3.6 To assure maintenance records are maintained on every piece of 
equipment. 

2.2.3.7 To assure that bottle preparation and storage practices are routinely 
followed. 
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2.2.4 Responsibilities of the Sample Coordinator 

• To insure that all samples received at EDI are properly preserved, logged-
in, and stored in agreement with the log-in manual. 

• To insure that all COG shipments are handled according to established 
procedures including storage, sample tracking and completion of files. 

• To insure that all project records and subsequent paperwork are completed 
and filed. 

• To insure that labile samples are distributed in a timely manner. 
• To cooperate with the QA Supervisor in introducing performance 

evaluation samples. 

2.2.5 Responsibilities of the Analytical Staff 

• To insure that all QC records are generated and recorded on a daily basis. 
• To insure that the following bench level QC requirements are met to fill 

out lab notebooks daily is required; to provide for QC on every batch of 
samples at a minimum of; 

10% duplicate 
1 blank per run 
10% matrix spike 
1 method blank per run 
1 Downfield standaid(s) per run 

(Frequency for GCMS analyses is 1 in 15 for duplicates and matrix 
spikes.) 

• To insure that instruments are calibrated prior to initiating any analysis and 
that no analyses are started unless calibration has been satisfactorily 
completed and documented. 

• To insure that every batch of analyses meets established QC guidelines or 
is reanalyzed automatically. 

• To inform the lab Supervisor of any reoccurring problems or systematic 
trends which may effect quality. 
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2.2.6 Responsibilities of the Laboratory Supervisor 

• To insure that sufficient staff is available to administer QC. 
• To insure that all participating analysts are fully trained in the test they arc 

performing. 
• To insure that effecrive training and orientation takes place for every new 

analyst 
• To insure that all QC procedures, directives or project oriented require

ments are met 
• To review all benchsheet data and approve prior to computer entry. 
• To interface with the QA Supervisor and Laboratory Manager on a routine 

and consistent basis. 
• To take responsibility for immediate solutions to QC problems which may 

slow or stop production. 

22.7 Responsibilities of the QC Data Coordinator 

The QC Data Coordinator's responsibilities are: 

• To enter all QC data generated into the appropriate records. 
• To maintain the laboratory QC database. 

• To produce client quality control reports on request 

• To generate and distribute laboratory QC performance monitoring and 
database reports on a regular basis. 
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3.0 FACILITIES AND EQLIPMENT 

3.1 The physical plant layout diagram is enclosed. The approximate square footage allocated 
to each analysis area is presented as well as the number of personnel normally working in 
eacli area. A listing of equipment presently udlized by EDI is also enclosed. 

3.2 The quality of the analytical instrumentation utilized by EDI is of great imponancc 
considering its ultimate effect on data quality. The following guidelines exist for the 
prcxruiement of analytical instrumentation: 

3.2.1 Equipment Need 

An equipment need is identified by the Lab Manager or the Director of 
Environmental Services as a result of: 

o New Contractural Effort 
o Regulatory Changes 
o Normal Upgrade/Replacement 
o Capacity Improvements 

3.2.2 Procurement Procedure 

The performance specifications defined by the need are used to identify 
prospective equipment suppliers. The Lab Manager mails the performance 
specifications to the prospective equipment suppliers. Those suppliers able to 
meet the performance specifications are asked to provide a quotation for the 
purchase or lease of the equipment An evaluation of the quotations is made by 
the Lab Manager with consideration given to such items as: equipment ease of 
use, degree of automation, specification compliance, potential for computeriza
tion, price and space requirements. 

A written recommendation by the Lab Manager is presented to the Director of 
Environmental Services for their review and comment 

A final recommendation by the Director of Environmental Services is made to the 
President of EDI. The final approval is granted based on the assurance of 
complying with all regulatory and corporate guidelines for the generation of the 
highest quality data. 

33 CHEMICAL PROCUREMENT AND INVENTORY PROCEDURE 

All reagent specifications are dictated by EPA/APHA or NIOSH approved analytical 
methods. These reagents specifications are identified and our ordering of these materials 
complies with the national quality specifications. 



The ordering of all materials, standards, reagents, plastic ware etc. is done by one of two 
designated lab area supervisors. This acdvity provides consistency and allows the 
orderly purchasing of materials from a vendor that has been identified as being able to 
provide the specified material. 

Problems with reagents or stock chemicals are detected by the routine analysis of method 
or reagent blanks and/or method spikes for organics as specified in section 9.0, the 
general quality control pracdces. 

A detectable concentration of an analyte from a method or reagent blank requires the 
notificadon of such to the QA supervisor and the lab area supervisor. Correcdve acdons 
will be taken resulting in a non-detectable reagent or method blank. 

3.4 PRE\'ENTATIVE MAINTENANCE 

Every analytical instrument has a separate maintenance log book as identified in the 
Document Control Secdon No. 6.3.7. The required maintenance acdvides have been 
developed by the Lab Manager and each Group Leader/Area Supervisor. The 
maintenance acdvides comply with manufacturer specificadons and working experience 
requirements. 

Each maintenance log book contains a table indicating the frequency and type of 
maintenance required. The maintenance acdvity is documented as the frequency 
requirements dictate. 

Analysts are assigned the responsibility of maintaining various instruments or equipment 
in their respecdve laboratory areas. The Group Leader or Area Supervisor is responsible 
for checking the maintenance log books. The Quality Assurance Supervisor is notified of 
any deviadons or lack of maintenance acdvity performance, and correcdve acdons are 
taken. 



EQUIPMENT 

EQLTPMENT/ 
ANALYTICAL AREA LNSTRLMENT NAME M/VNLTACTLTIER MODEL NO. 

Inorganic Analytical Balance(2) Mettler AE163 
Chemistiy Analytical Balance Mettler PC4400 

Auto Analyzer Bran & Luebe TRAACS 800 
Auto Analyzer Technicon AAH 
Conductivity Meter YSI 32 
IR Spectrophotometer Perkin Elmer 567 
pH/mv Meter Beckznan-Altex 0 70 
pH/mv/ISE/Do Meter Orion EA920 
Spectrophotometer Hitachi 100-40 
TOC Analyzer Beckman 915-B 
TOX Analyzer Xertex/Dohnnann MC-1 
Turbidimeter Hach 2100A 

Atomic AA Spectrophotometer Perkin Elmer 5000 
Absorption AA Spectrophotometer Perkin Elmer 5100PC 

Zeeman Furnace Perkin Elmer 
Plasma Emission Spectrometer Perkin Elmer Plasma 40 
Microwave Digestion System CEM MDS81D 
pH Controller(3) Cole Parmer 5652-10 

Gas Gas Chromatograph Vaiian 3700 
Chromatography Gas Chromatograph (2) Varian 3760 

Gas Chromatograph Varian 3400 
Gas Chromatograph Tracor 540 
Gas Chromatograph Tracor 585 
Gas Chromatograph Hewlett Packard 5840A 
Gas Chromatograph HNU 301 
Integrator (7) Varian 4270 
HPLC ISCO 2300 

Mass 
Spectroscopy Mass Spectrometer(2) Finnigan MAT OWAIOOO 

Mass Spectrometer Extrel ELQ-400 
Sample Concentrator(2) Tekmar LSC-2 
Gas Chromatograph(2) Perkin Elmer Sigma 3B 
Gas Chromatograph Varian 3400 
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Laborator> Name and Address: 

Name of Laboratory Manager 

PHYSICAL PLANT 

EDI ENGINEERING & SCIENCE 
5555 Glenwood ffiUs Parkway S.E. 
Grand Rapids, MI 49508 

John P. Dullaghan 

Describe or attach a drawing of the laboratory layout, indicating the general areas of analysis, the 
space allotted to each and the number of personnel generally assigned to each area. 

ANALYSIS 

Wet Chemistry/Microbiology 
Atomic Absorption/Emission 
Gas Chromatography (GQ 
GC/Mass Spectrometry 
Sampk Processing & Storage 
Administiadve Offices 
Organic Pretreatment 
Laboratory Offices 

SPACE ALLOTTED, rr2 

Approx. 1350 
Approx. 400 
Approx. 400 
Approx. 500 
Approx. 600 
Approx. 1350 
Approx. 525 
Approx. 750 

No. OF 
PERSONNEL 

8 
4 
5 
4 
4 
10 
1 
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4.0 ANALYTICAL METHODOLOGIES 

4.1 METHODS UTILIZED 

The EDI Laboratory maintains and updated reference volumes of approved analytical 
methodologies for environmental and non-environmental analysis. A responsibility of 
the Lab Manager and the Director of Environmental Services is to continually seek and 
review regulatory method changes and their impact on current laboratory practices. The 
most commonly referenced materials include: 

• "Methods for Chemical Analysis of Water and Wastes" EPA-600/4-79-020 revised 
March 1972. 

• "Manual of Analytical Procedures" NIOSH, Volumes 1 & 2, Third Edition, Feb., 
1984. 

• Standard Methods for the Evaluation of Water and Wastewater, APHA, AWWA, 
WPCF 1980. 

• "Handbook for Analytical Quality Control in Water and Wastewater Laboraories", 
EPA 600/4-79-019, March 1979. 

• "Physical and Chemical Methods for the Evaluation of Solid Waste" EPA-SW846 
Third Edition, 1982. 

• "Guidelines Establishing Text Procedures for the Analysis of Pollutants" Proposed 
Regulations. CFR December 3,1979; updated Oct. 26,1984. 

4.2 METHOD CALIBRATION AND OPERATING PROCEDURES 

A standard operating procedure manual exists for all analytical procedures. The S.O.P's 
include specific calibration procedures that must be followed by an analyst prior to 
conducting sample analysis. The analyst is required to perform and document the 
calibration procedure. The calibration activity is identified by each analyst in their lab 
notebooks. The acmal standards utilized are found in each instrument log book. It is the 
responsibility of each analyst to document all calibration and operating procedures 
utilized in the instrument log books. It is the responsibility of the group leaders and/or 
supervisors to notify the Quality Assmance Officer when deviations occur so that 
corrective actions can be taken. The corrective action will be to identify whether the 
information is simply missing (not entered) and to have it recorded or if the calibration 
has not been performed, to not release data generated that day and require those samples 
to be rerun. 
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5.0 ANALYST TRAINING 

5.1 RATIONAL 

Consistent with requirements by the EPA and other regulatory agencies for analyst 
training programs, EDI has a new policy relative to the training of analysts prior to their 
involvement in the analysis of client samples. The program is necessary in order to 
maintain continuity in all analytical programs and to insure the integrity of all data. 

5.2 TRAINING 

The Laboratory Supervisor is responsible for training all new personnel. Training will 
include, but not be limited to, EDI QC requirements, paperwork flow, lab safety and 
organizational structure. In addition, the new analyst will be given copies of the QC 
manual and methodologies which the analyst will be required to read. Training in the 
methods to be used will be completed and verified by the Laboratory Supervisor prior to 
analysis of client samples. 

5.3 PERFORMANCE VERIHCATIGN 

Each new EDI analyst will be required to receive thorough training for all methods which 
he is to perform. Such training insures that the analyst can meet EDI detection limits and 
quality control limits as established for the method. The following methods represent 
appropriate means of verifying analyst performance. 

53.1 Method Spikes 

Analysis of spiked lab pure water at the levels of 2.0x and 5.0x where x is the 
established detection limit This should include 2 blanks and a duplicated spike at 
2.0x or 5.0x and should occur on 2 separate days. These results must match 
current EDI Schwart control chart limits. Additional parameters such as 
consistent instrument calibration curves should be evaluated. 

533 Check Sample Analysis 

The analyst should test a known blind check sample in duplicate including a 
blank. All the data must fall within established control limits for the parameters. 

533 Current Analysts Training 

The EDI analyst, who is assigned a new method, should complete training and 
performance verification for the method as outlined above prior to performing 
analyses on client samples. 
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5.4 PERFORMANCE AUDITS 

The Laboratory Manager, in cooperation with the Laboratory area Supervisors and QA 
Supervisor, will perform individual audits on all aspects of the operation biannually. 
These audits will include performance data, control limits, all levels of records and 
laboratory performance on all check samples and instituted blind QC samples. A repon 
of the audit results including recommendations will be forwarded to the Director of 
Analytical Services. 
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6.0 DOCUMENT CONTROL, FLOW AND STORAGE 

6.1 PURPOSE 

The paperwork trail must be designed to insure that after the issuance of a repon, anyone 
- a client, a lawyer or the President of EDI - can track a single sample result back through 
EDI records to the origin of the standards used in calibration and the identity of the 
person who prepared the sample bottles. 

6.2 PAPERWORK FLOW 

As shown in Figure 1, "Flow Diagram" the paperwork trail is eventually the same for 
^ routine work as it is for samples under Chain-of-Custody. The general axiom is that a 

COC procedure is doomed to failure without a pre-existing scheme of tight sample and 
analytical control available as a routine measure. This contention, however, is only of 
minimal consequence with respect to the need for detailed records. The records trail can 
provide the following: 

• Answers to questions of analytical integrity for results which are 2 months or two 
years old. 

• Assistance in finding and solving random and systematic problems. 
• Assistance in insuring continuity of analytical effort despite persoimel and 

mechanical changes. 

6 J DOCUMENT REQUIREMENTS 

The following subsection identifies all documents which are generated during the course 
of any projea: 

6 J.1 Project Sheets 

Every sample or group of samples which enter the EDI facility must be 
accompanied by the appropriate project sheet which has been properly filled out 
and provided to the Sample Coordinator (SC). The SC may not log-in samples 
for which there are no project sheets or for which the project sheet is incomplete. 
An example project sheet is attached as Figures 2 and 3. 

6.3.2 Problem Project Sheets 

When the Sample Coordinator (SC) identifies a problem with a sample shipment 
or project sheet, a Problem Project Sheet may be initialed and sent to the project 
chemist for resolution when direct communication attempts have failed. See 
Figure 4. 
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Analytical Services Project Sheet 
^|TO be completed prior to submittal Pg. of 

m. Jent Name:, 

roject No— 

Date of Request: 

Project K/lanager. 

Job Description-

Samples will arrive on/about:. 

Number of Samples .Turnaround. 

QuaBty Control RAS SAS Q CLP| | CCX:: Held Q • NoneQ 

B ITO b e: com pi eted at sampi e lo g -1 n:|;:i:||i|® .uC:i Laboratory processing record 

Sampled By-
Sample Locations:. 

Date Sampled:-
Date Received:_ 
Received By: : 
Date Logged In: 
Woricsheet: 

-Time*— 
, TimeL 

am pm 

Client No.: 
Lab Project N/lanager: 
Invoice Ant:! 
Analyst: " ' "" • 

Job No.: 

am om 

^_By_ 
Shelf Letter: 

Date Analysis Completed • _ 
Quality Control Review By: . 
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Figure 3 
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FIGURE 4 
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Chain-of-Custody Forms 

There are three forms for Chain-of-Custody samples. All three forms must be 
properly completed and included in the project file for each and every COC 
project. 

6.3.3.1 COC SHIPPING RECORD 

The shipping record must be received in the shipping container with 
every COC shipment. The form attached as Figure 5 is similar to the 
form used by the EPA. This form will be used by EDI field samplers 
and returned with the samples. Other forms of a similar nature may be 
used by other clients. However, the information required on the EDI 
form must be present on any other client form or they run the risk of 
their COC being rejected as a continuous trackable COC event 

6.3.3.2 COC PROJECT LOG-IN FORM 

This form, attached as Figure 6, is to be used for the receipt of any 
COC shipment regardless of the origin of the shipping record. COC 
projects which have poor or nonexistent shipping records will be 
logged-in (with nodficarion of the deficiency to the Project Chemist) 
and this form will be completed. The form is completed by the Sample 
Coordinator and placed immediately in the COC Project File. 

6.3.3.3 COC SAMPLE CONTROL RECORD 

This form is used as a record of the movement of COC samples in and 
out of the COC locked storage. The analyst signs samples in and out 
each time a sample(s) is removed for any analysis. A copy of the form 
is attached as Figure 7. After all analyses are complete, the Sample 
Coordinator files the form in the COC project file. 
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6.3.4 Work Sheets/Bench Sheets 

Work sheets and bench sheets are the analytical assignment forms generated by 
the computer or the Lab Supervisor for each group of projects or tests. The work 
sheets are divided into work stations, i.e. the analytes for which one or more 
analysts have sole responsibility. Bench sheets will have an entry position for the 
results of each analyses for each sample. In either case, the results, upon 
completion of all analyses, will be turned into the appropriate supervisor for 
review and approval. Examples of bench sheets can be found in figures 8, 9 and 
10. 

6.3.5 Lab Notebooks 

The lab notebooks are the daily records of aU activities of analysts working in the 
lab. The notebooks will be bound and paginated. The notebook will be clearvly 
labeled on the inside cover with the date issued, the analyst's name, and the date 
completed. There are several specific rules which will be as follows: 

• All entries are in ink 
• There are no erasures, obliterations, or white outs allowed 
• Corrections are single lined and initialed 
• A new page is started each day and/or with every batch of samples 
• Empty space is covered with a Z and signed and dated across the obmse line 
• Any and all work, observations and errors are noted 
• Problem areas are identified 

6.3.6 Instrument Run Log Books 

Each analytical instrument will have a bound notebook identified as the 
Instrument Run Log Book. This logbook will contain entries identifying the date 
of instrument use, the analyte(s) being tested for, the standard concentrations of 
the analytes used to establish a calibration curve, whether the system met 
calibration and what samples (EDI lab sample numbers) were analyzed that day in 
a given batch or run. 

These logbooks are to be maintained by all laboratory analysts and they are 
routinely reviewed by the lab area supervisor for completeness and accuracy. 
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FIGURE 8 
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FIGURE 9 
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FIGURt 10 
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6.3.7 Instrument Maintenance Log 

The instrument maintenance log is used to record roudne maintenance and 
identify corrective actions for any maintenance problem. Anytime the instrument 
is repaired or modified in any way, the event must be noted with all specifics, 
including what was done, by whom, and why. A two detector GC has one log 
tracking two detectors. 

6.3.8 Oven, Refrigerator and Freezer Temperature Logs 

Each oven, furnace, plus all cold storage devices, will have their temperatures 
checked and recorded daily, or at a minimum, 5 days a week. Each device will 
have a thermometer in place or a temperature recorder in-place which will be 
checked by an assigned lab analyst. A log book with sections for each device will 
be used to record all entries of date and temperature and will be initialed. The lab 
will have an NBS thermometer which will move between devices to act as a QC 
check for the primary temperature device. All devices which have a removable 
thermometer will be checked by removing the thermometer and placing them in a 
beaker of water which has the NBS thermometer in iL After a suitable 
stabilization time, each device thermometer will be read and the reading 
compared to the reading from the NBS thermometer. Unacceptable temperature 
reading will result in the recalibration of a thermometer or its replacemenL 

6.3.9 Balance Logs 

An area analyst will check all balances in the laboratory at least once a week 
using NBS class S weights. The analyst will record each weekly reading in a log 
developed for each balance. A balance which fails to meet criteria will be 
removed from service until repaired. The Lab Supervisor will insure that every 
balance is serviced and calibrated annually recording such service in the log. 

6.3.10 Standard Record Books 

Every standard used in the laboratory must be labeled and the label will possess the 
following information: 

• Analyst initials 
• A standard mix no. (referenced in standard log book identifying mix 

contents 
• The analyte or analytes contained in the standard (for inorganics) 
• The concentration 
• The preservative, i.e. nitric acid 
• The date made 
• The Standard Reference Number 
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The last item. Standard Reference Number, is the identified standard and dilution 
sequence no. taken from the Standard Record Book in which the standard solution 
data is recorded. 

All standards (including dilutions) will be recorded in a Standard Record Book 
assigned to the work station. Two record books are used where applicable, each 
of which has a different purpose. The record books are subtitled as follows: 

6.3.10.1 STOCK STANDARDS LOG 

This book contains standards starting with the identification of the 
starring material. One standard and/or standard mix with it's corres
ponding dilutions are identified. 

6.3.10.2 WORKING STANDARDS LOG 

A working standard reference number is assigned and the correspond
ing dilutions are identified. 

6.3.11 Control Charts 

Each analytical method will require at least one control charL Some tests may 
involve several control charts, i.e. duplicate, matrix spikes and method spikes. 
The QA Supervisor will supply the limits to be used to the work station involved. 
Every data point generated with every analytical batch will be entered into the 
computer. Every out-of-control data point will be noted on the corrective actions 
form and sent to the QA Supervisor and the lab area supervisor. Completed 
control charts will be computer generated on a regular basis. 

6.3.12 Preliminary Reports 

After all data has been entered for a project, the computer will flag the project 
ready for a preliminary report. The report will be identical to the final repon in 
content except for the following: 

• Preliminary Repon will be reviewed and corrected if necessary on each 
page in large type. 

• Comments necessary to the project will be printed under each sample or at 
the end of the report. 

The DC will- print the prelirtunary repon review it against bench sheets or an 
ASPS and correct if necessary. If no corrections are required, the DC will then 
print a Final Repon. A final repon is then sent to the Project Chemist for final 
review, then signed by the Lab Manager for mailing. 
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6.3.13 Final Report 

After the preliminary repon has been corrected and cleared ail reviews, the DC 
will manually alter the computer flag and print a Final Repon which will be 
forwarded to the Project Chemist for approval. The DC will then arrange for 
delivery of the final report. 

6.3.14 Project Files 

The Project File is the comprehensive record of every project completed at EDI. 
A project file initially consists of a file folder set up by the Lab Secretary (LS) at 
the time of log-in. Chain-of-Custody projects will be stored in a locked COC file 
with strict limited access while routine project files are stored in a separate 
nominally limited access file. The LS will be responsible for including the 
following in the project file: . 

• Project Sheets 
• Problem Project Sheets 
• Chain-of-Custody Forms (3 each) 
• All correspondence or documents received with the samples 

• Separate Report Papers, i.e. Held Reports (if applicable) - Final Report 
• Any additional paperwork which may follow the report 

All project files are stored for a period of 3 years and then transferred to 
microfilm. 
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7.0 SAMPLE CONTROL, FLOW, AND STORAGE 

All samples received at the EDI Engineering and Sciences must be logged in before any work is 
performed on the samples. This procedural requirement is specific not only to the chemistry lab, 
but the mi'^Tobiological laboratory. The purpose of the log-in procedure, including sequential 
numbers assigned to all samples received in the facility, is to insure that EDI has a means by 
which samples can be tracked, data can be stored, and quality control can be tracked for any 
sequence of events during a particular .analytical period. In handling projects in this manner, 
EDL or the client, can insure a consistent and documented sequence of events under any 
analytical situation. 

Management acknowledges that there are situations in which log-in of samples will be difficult 
due to rapid turn around requirements for panicular compounds that may decompose or 
volatilize. An example of this kind of analysis is the total coliform samples which can be 
anticipated and for which holding times are short. Should a secondary mode of operation be 
necessary for the receipt of such samples, a mechanism will be developed between the sample 
coordinator and the Quality Assurance Supervisor. Any deviation from the standard log-in 
procedures detailed herein will be at the discretion of the laboratory supervisor or the laboratory 
manager. The execution of the log-in procedures for Chain-of-custody samples (see Section 7.8) 
is extremely cruciaL Samples, that have been designated for Chain-of-Custody by a client, 
possess the potential of involvement in litigation or other legal simations., i.e. standards 
development or patents. By breaking Chain-of-Custody requirements, all results are invalid for 
such purposes. 

7.1 PROJECT INFORMATION 

All information relative to a specific project must be recorded on a project sheet by the 
chemist responsible for that project prior to the receipt and log-in of samples. Projects, 
and therefore samples which are not routine to the EDI laboratory, must have project 
sheets prepared and submitted to the Sample Coordinator before samples may be 
received. 

The project sheet includes the following information: 

• Client name, address, and client contact personnel 
" Anticipated due date of the report (i.e. report in client hands by ) 

Compound names or computer test codes or group computer test code 
Project and sample comments 
Contract number or. purchase order for project 
Instructions relative to the proper completion of the project 
Pricing information relative to the proper completion of the project 
Chain-of-custody requirements 
Specific report requirements 
Additional requirements such as rush, hazardous, labile 
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If a new project will require special suppon from the analytical facilities, that project 
must be approved by the laboratory supervisors and the laboratory manager prior to 
project pricing and sample receipt. Roudne samples are those samples and analyses 
which arc condnuously processed by EDI, such as priority pollutant samples, 
microbiological samples, and drinking water samples. 

Injects which are non-routine arc those that may require special tesdng, or which 
request parameters not roudnely run within the laboratory, special holding dmes, or rush 
mm around. Projects and/or samples arriving at EDI which are nonroudne in nature, and 
for which there has been no prior approval, will not be processed. In this case, the 
manager responsible for the non-routine project will be advised of the problem and will 
then explain to the client why the delay is necessary for the execudon of tesdng before 
proceeding to obtain the necessary approvals. 

7.2 SAMPLE RECEIPT 

7.2.1 Introduction 

All samples will be received at the EDI facilides by the Sample Coordinator (SC). 
It will be the responsibility of the SC to determine; a) whether or not the proper 
project sheet is available for the arriving samples; b) whether or not the samples 
require chain of custody; c) whether or not the samples are labile in nature and 
require immediate attendon; d) the manner in which those samples will be split, 
preserved and stored or routed. It is the objecdve of the SC to insure that the 
receipt of all samples is consistent with the requirements of this manual and that 
all pertinent informarion reladve to those samples is recorded. This informadon 
may be used in client reports, communicated to the laboratory or to the client and, 
in some cases, reported to a legal authority reladve to Chain-of-Custody samples. 

7.2.2 Examination of Shipping Container 

Immediately upon receipt of a sample shipment at EDI, the SC will examine the 
shipping container (the container may be a box, a cooler, a styrofoam container, 
etc.) to ascenain and document the condirion of the samples and to process Chain-
of-Custody papers, where appropriate. The SC will record the condidon of the 
shipping container, the identificadon of the shipper, the presence or absence of 
any seals on the container (if it is Chain-of-Custody), and the labeling which may 
include special instiucdons prior to opening the container. If the shipping 
container, is damaged, a report will be sent immediately to the shipper and the 
project chemist (see Secdon 7.13.2, Problem Project Sheet). 
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7J EXAMINATION OF CONTAINER CONTENTS 

Unless the shipping container contents are marked "hazardous" the SC will proceed to 
open the sample container. If the SC had not previously identified the project sheet 
appiopriatc for these samples, the SC will attempt to ascenain immediately the origin.of 
the samples found in this container and obtain the appropriate project sheet. If a project 
sheet is not found, the SC will store the samples and notify the Project Chemist. The SC 
will identify whether or not all the samples have arrived intact, whether or not the labels 
are intact and attached properly, and whether or not the samples have leaked in any 
fashion. The SC will also identify any shipping instructions, field instructions, or any 
other materials that may be present in the shipping container. 

73.1 Chain-of-Custody Shipments 

Should the SC identify the shipping container as a Chain-of-Custody project, the 
SC will immediately follow the procedure outlined in Section 7.6, "Chain-of-
Custody Samples". 

7.4 PROJECT VERIFICATION 

The sample coordinator, having opened the shipping container and examined all the 
samples, will verify that the project sheet matches the samples, the number of samples 
received is consistent with the project sheet, and that the requirements identified on the 
project sheet are consistent with any paperwork obtained which will include the project 
sheet and any other documents in the sample container. The project files will be 
maintained by the lab secretary. If all required project information is not complete, the 
SC will fill out a Problem Project Sheet (see Section 6.3.2) and turn it over to the Project 
Chemist. 

73 LABILE SAMPLE DISTRIBUTION 

Should the SC identify labile samples within the shipping container, (i.e. coliforms or 
nitrites) for which there is a very short holding time and a need to rapidly move the 
samples into the laboratory, the SC will make every effort to immediately log-in those 
samples. Should log-in be delayed, the SC will coordinate with the responsible analytical 
group in order to move the samples into analysis. The coordinated effort will included 
means by which the SC can label the samples after log-in and insure that the results 
correlate with the proper samples. It will be the responsibility of the SC, once labile 
samples have been distributed to the laboratory to insure that those samples are properly 
logited in and that they are labeled with properly sequenced numbers. The agreement 
that is made between the SC and the appropriate laboratory manager or laboratory 
supervisor will be based on the premise that the SC understands that he/she is ultimately 
responsible and will be held accountable for any samples that are lost in such a 
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movement. Consequently, the SC will find the samples that are labile and apply the 
necessary labels. 

If a shipping container is labeled "Hazardous", the SC will immediately notify the 
labt'ratory supervisor who will determine the extent of hazard and/or the manner in 
which the samples will be handled. The supervisor will involve the laboratory manager 
as needed in resolving questions of hazardous samples. 

7.6 CHAIN-OF-CUSTODY SAMPLES 

7.6.1 Continuance of Log-In Procedures for Chain-of-Custody Samples 

All samples in the possession of EDI under Chain-of-Custody (COC) procedures 
must be traceable from the time the samples are received at the EDI door (or 
collected by EDI staff) until results are reported and sample disposition has been 
determined from the client For any samples that may be collected during 
enforcement investigations, under litigatory requirements, or evidentiary in 
nature, Chain-of-Custody procedures are required. 

1.62, Examination of Container Contents 

Although Section 7.3 under Sample Receipt discusses the thorough examination 
of container contents, the proper exarrunation of a container which is involved in 
a Chain-of-Custody procedure is even more important For example, should the 
sample labels be mismarked or a particular sample appear somewhat strange in 
nature, it is necessary to note all observations and deviations from the project 
sheet It is the SC's responsibility to examine whether or not each of the sample 
containers are individually sealed, whether those seals are intact, whether a sam
pler's initials are on the seals, and whether or not the paperwork matches the 
contents of the package. In addition, the SC must note whether or not all the 
dates and times are consistent, and whether or not the sample description on the 
paper work matches the description on the sample container. 

7.7 PROJECT VERIFICATION 

In the same manner in which the examination of the container contents is critical to a 
COC project, the verification of the project is equally importanL These project 
verification steps include not only the need to follow the requirements identified in 
Section 7.4, but also thorough examination of all aspects of the project and the 
consistency of all the paper work involved with those panicular samples in that shipping 
container. It is also important that the SC place in the COC projea file: the shipping 
document; a signed Chain-of-Custody document; a copy of the project sheet; a copy of 
the filed sampling report if appropriate; and originals of all paperwork received for the 
project. The COC project file is kept in locked storage in the possession of the SC. 
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7.8 CHAIN-OF-CUSTODY LOG-IN 

The log-in pnx:ediire identified in section 7.13 titled "Log-in", is followed in the same 
manner for Chain-of-Custody samples with a few modifications. Those areas which are 
changed arc addressed in the following sections: 

• Sample Storage 
• Project Hies 
• Laboratory Access 
• Data Storage 

7.9 CHAIN-OF-CUSTODY SAMPLE STORAGE 

All samples received under Chain-of-Custody procedures will be kept under locked 
storage and will be distributed for analysis to the laboratory only when the analyst has 
signed for the samples on the form shown in Figure 7. The SC or a designated 
representative will provide access to COC storage. Records of movement of all COC 
samples within the lab facility must be recorded. 

7.10 CHAIN-OF-CUSTODY PROJECT FILES 

All Chain-of-Custody project files will be kept in a project folder in a locked cabinet with 
all related documents and paperwork relative to those files. 

7.11 MAINTENANCE OF LAB CUSTODY 

Laboratory custody must be consistent with all the Chain-of-Custody requirements from 
the beginning of sampling to the final report. To this end, every analyst requiring access 
to the Chain-of-Custody samples will go to the SC for access to the COC locked sample 
storage. The SC will insure that the analyst signs for the receipt of all COC samples on 
the form shown in Figure 7 and that the analyst returns and signs in those jgamft samples 
on the same day for which they were signed out This documentation, after the 
completion of all analyses, will be placed in the locked Chain-of-Custody project file by 
the SC. 

7.11.1 Sample Custodian 

The COC sample custodian at EDI will be designated as the Sample Coordinator 
(SC). The SC is responsible for following the COC requirements outlined in 
these procedures for all samples received at EDI. 
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7.11.2 Lab Custodial Responsibilities 

It will be the responsibility of every analyst signing for a Chain-of-Custody 
sample or samples to insure that; a) these samples are kept in a minimum access 
facility; b) they are within their possession during the particular period during 
which they are being analyzed; and c) the analyst returns those samples to the 
Chain-of-Custody lockup in the manner prescribed. The analyst will sign out and 
return the samples to COG lock-up on the same day. The analyst will be using 
the SC as the sample custodian for all COC samples. Due to the legal 
implications for the client of breaking the COC procedures and possibility of legal 
action that could be taken against EDI, errors in the execution of Chain-of-
Custody procedures will not be tolerated. 

7.12 CHAIN-OF-CUSTODY SAMPLE DISPOSAL 

All samples received for COC procedures will be stored in the EDI COC lock-up 
facilities until a final repon is issued. It will be the responsibility of the Project Chemist, 
in coopcrarion with the SC, to obtain information from the client relative to the length of 
time the COC samples will be stored. It is anticipated that for long term storage, i.e. 
more than 30 days, the client will reimburse EDI an appropriate rate for keeping 
completed samples under Chain-of-Custody procedures. No Chain-of-Custody samples 
may be discarded until written permission is received froiri the client relative to disposal 
of those samples. 

7.13 LOG-IN 

7.13.1 Introduction 

After the SC has inspected the shipping containers, the project sheets, the samples 
and any documentation required in Sections 7.2 and 7.6, the SC will insure that 
all pertinent information is entered on the project sheeL There are specific areas 
of the project sheet that are to be completed by the SC, i.e., date and time 
received. The EDI project sheet is included as Figures 2 and 3. 

Minimum information required for log-in include: 

• Client's name and Client contact, as well as client #, is assigned. 
• The due date 
• The analytical test or test codes or group tests 
• Specific project comments 
• Contract requirements 
• Contract number 
• Pricing if necessary 
• Chain-of-Custody, if required 
• Specific report requirements 
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7.13^ Project Problems 

If any of the infomiation identified in sub-secrion 7.13.1 is missing, the SC will 
immediately jiotify the Project Chemist, via a Problem Project Sheet, (Figure 4) 
of the discrepancy. The Project Chemist will make all reasonable effons to insure 
that the answers are provided to the SC immediately. 

Simple Project Sheet deficiencies such as client number, extra comments, or the 
contract number, should not prevent log-in. The SC will proceed with log-in 
addressing the unknowns as subjects that must be changed or modified once the 
information is received. It is the responsibility of the SC to see that all samples 
are logged in as soon as received at EDI whenever possible. 

7.133 Samples on Hold 

When there is a considerable amount of madequate information on a project 
sheet, i.e. a missing test, or broken samples, the entire project will be placed on 
hold undl the information is available or the corrective actions have been taken to 
insure that EDI is not held responsible for a poorly handled projecL The SC will 
notify the Project Chemist via a Problem Project Sheet as to the hold status of the 
project and the reasons for the hold. The Project Chemist will make every 
attempt to quickly identify the necessary actions that will be taken for those 
samples or the remaining samples for that project. The Project Chemist may 
approve log-in of the remaining samples for a portion of the project in order to 
insure that the project progresses. Projects that are on hold will be placed in 
storage- The SC will insure that those samples are retrieved and logged in as soon 
as the appropriate changes have been made and the samples are freed for log-in. 

7.13.4 Handling Labile Samples 

All samples received by the SC that are labile in nature, Le. coliforms, need to be 
logged into the facility in a very rapid fashion in order that they may be anended 
to within the analytical holding time. The most labile of all samples are the 
microbiological samples, which must be forwarded to the micro lab as soon as 
possible. The SC and the Project Chemists responsible for micro work will 
attempt to insure that appropriate information is available to the SC in order that 
the SC can assign numbers for all labile samples. Samples such as nitrites, which 
are labile but have a somewhat longer holding time, will usually be logged into 
the system like normal samples. However, slow shipment or other problems may 
require the lab to initiate the analyses immediately. In such a case, assuming a 
project sheet was initiated in advance of sample receipt, the SC can quickly assign 
sample numbers and ask the laboratory to act in an expedious fashion. The SC 
will make all effons to insure that samples move through the laboratory in a 
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timely fashion when holding times are of utmost importance to the proper 
completion of the analytical requirements. 

7.14 SAMPLE LABELING 

All samples received at the EDI facility will be labeled at the time of log-in. These labels 
will include information such as the requested sample number, the EDI project number, 
and/or the client. 

7.15 DISTRIBUTION AND STORAGE 

Logged samples will be taken by the SC to the appropriate walk-in cooler for cold 
storage or to the room temperature storage area indicated for metals. 

COC samples are stored as set forth in Section 7.9. 

7.16 SAMPLE STORAGE 

7.16.1 Non Chain-of-Custody Storage 

The SC, after completing all the log-in processes of various samples cormected 
with a particular project, will store the samples in the designated areas in the EDI 
laboratory. 

• Routine Water and Solid Samples: Samples which need to be refrigerated 
will be stored in the walk in facility designated for all routine water and soil 
samples. 

• Routine Water and Solid Samples for Metal Parameters: The preserved 
water samples and solid samples, which are not preserved, may be stored on 
shelves designated for the metals analysis. 

• Odoiiforous and Hazardous Samples: These samples will be stored in a 
hooded facility within the laboratory which is designated for odoiiforous 
and hazardous samples. These samples will be identified to the lab 
personnel and noted on the log-in procedures in order to insure that the lab 
personnel are aware of the problems with these samples. 

7.17 CHAIN-OF-CUSTODY SAMPLE STORAGE 

All samples that are involved as physical evidence in a legal procedure or simply 
identified as Chain-of-Custody will be handled under certain procedural safeguards. 
These safeguards have been tentatively identified in section 7.9 but for purposes or 
reiteration are again addressed below: 
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NOTE: For any legal proceedings, the court must be shown that the 
laboratory is a secured area, that all samples have been stored in a secured 
fashion, and samples can be accounted for at all times. 

7.17.1 Chain-of-Custody Water and Solid Samples 

All samples of this nature will be stored within the locked cages in the designated 
walk-in cooler for routine samples. Keyed access is available only through the 
SC 

7.17 J Water and Soil Samples for Metals 

AH samples received for metals analysis under Chain-of-Custody procedures, 
whether they be liquid or solids(s), will be stored in a locked cabinet which does 
not need to be in the walk-in facility. Such a cabinet will be designated and 
placed by the SC 
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8.0 DATA HANDLING, REPORTING, RECORDKEEPING AND VALIDATION 

There arc two significant aspects of any analytical procedure: 

• The selection and use of a method appropriate for the analyte and matrix 
• The collection, control and interpretation of the data generated. 

Encompassing these two components is the Quality Assurance program. The QA program 
provides means by which method selection can be validated, the method can be controlled and 
the appropriate data generated, displayed and reduced. 

The following sections deal with error, data handling, data validation, data reporting and data 
recordkeeping. 

8.1 ERROR: IT'S NATURE AND SIMPLE STATISTICAL CONCEPTS 

8.1.1 Random Errors 

Repeated analysis of identical aliquots of a homogeneous sample does not give a 
series of equivalent results. The results will differ among themselves and they 
will be more or less scattered about some value. The scatter can be attributed to 
random error, so named because the prediction of the sign or magnimde of the 
error of any particular result is not possible at the time of analysis. 

One therefore, says that each result must have an uncertainty attached to it, and 
_ can be regarded only as an estimate of the true value. Generally that estimate will 

differ from the true value. Random errors are caused by uncontrolled and/or 
uncontrollable random variations in factors which affect analytical results, i.e. 
variations in the volumes of the reagents added, variations in the concentrations 
of reagents, variations in the time allotted for the chemical analysis, contaminated 
glassware, poor quality reagents, instrumental fluctuations. Among the various 
texts that arc available discussing errors, the terms repeatability, reproducibility 
and precision have been used to denote the scatter of results. The term 
"precision" will be used throughout this manual and is the most common term 
used for random error in this country and especially by the EPA. 

Precision does improve as the scatter among results becomes smaller. All 
analytical results have random error present which necessitates statistical 
techniques to evaluate the results and to provide correct inferences of the true 
value of the resulL 
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8.2 SYSTEMATIC ERRORS 

Systematic errors are indicated by the tendency of results to be greater or smaller than, 
the true value. It is necessary to take care in exactly defining systematic error because 
the inalysis is also subject to random error. The mean of n analytical results on the same 
sample approaches a definite value u as the number of results increases indefinitely. 
When u differs from the true value Tau results are said to be subject to systematic error 
of the magnitude B. wherein B is equal u minus Tau. Bias is the term used 
synonymously with systematic error and will be used in that fashion throughout this 
manual. Analytical methods, which are subject to interferences from substances present 
in the sample, or methods that only recover a fraction of the material present are an 
example of systematic error. 

It is impractical to make an indefinitely large number of analysis on a single sample in 
Qrder to determine the true value of u is known. At the same time a practically obtained 
value for a sample that is based on minimal analysis is subject to random error, so that 
the experimental estimates of bias will also be subject to random error. Therefore, 
statistical techniques are also required when bias is to be estimated. 

The basic difference between random and systematic error is that, in principal, the latter 
may be prediaed so that a correction can be made to eliminate its effect An example of 
this allowance can be accounted for in the effect of fluoride in the determination of 
aluminum by absorbance measurements. This effect is overcome by adding to the 
calibration standards an amount of fluoride equal to the fluoride content of the sample. 
The added fluoride in the calibration standards then eliminates the systematic error of 
fluoride interference. However, it must be recognized that the complete elimination of 
systematic error may require such detailed knowledge of the properties of the sample that 
the correction of the analytical system is impractical and would in fact increase the 
amount of random error. Thus, in all applications where unbiased results are necessary, 
the approach to be used is to devise and use analytical systems capable of giving results 
which have negligible systematic error. 

83 TOTAL ERROR 

Some analysts use the term accuracy to denote only systematic error. The term accuracy 
as applied in this manual will denote total error of the results. In other words, accuracy 
represents the combined systematic and random error of the results and, therefore, the 
accuracy of an analysiis improves as the total error becomes smaller. 
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8.4 STATISTICAL TECHNIQUES 

Statistical techniques are essential to the measurement of analytical error. This manual 
and this section recognize that many analysts have had little experience with stadsdcal 
technique. This secdon is, therefore, written in such a way as to explain simple but basic 
concepts of the stadsdcal approach and to describe the pardcular techniques most 
commonly required in dealing with analydcal errors. There are a large number of text 
books dealing with stadsdcs and this pardcular secdon does not anempt to replace these 
books. The intendon is merely to present the essendal aspects in the simplest manner 
possible. Certain approximadons have been used when considered appropriate and no 
previous knowledge of stadsdcs has been assumed. 

The fundamental stadsdcal concepts axe essendally simple and equivalent to the intuidve 
common sense, or perhaps scientific approach, adopted by any good analysL 

8.4.1 Random Error Distribution 

If the results from the analysis of numerous aliquots of a homogeneous sample are 
plotted on a histogram, it is generally found that the proportion of the results 
deviating from the mean increased, i.e., as the deviation of the results from the 
mean grows broader. In other words, the probability of obtaining a random error 
of a given size decreases as the size of the error increases. The basis of stadsdcal 
techniques is to quantitatively estimate the probabilities of errors of different sizes 
so that one can deduce the probable random error of a pardcular analydcal result 
If the analyst were to increase the number of analysis of ^single sample 
indefiiutely, and the size of the intervals used for plotting the histogram were 
decreased, the latter would tend to smooth the curve. This limiting curve is the 
frequency distribution of results and defines a relationship between the magnimde 
of the result and the probability of obtaining such a value. Throughout this 
manual, it will be assumed that the analytical results follow the normal 
distribution which is defined by the following equation: 

p(x) = u + o 

Where: u = the mean of. all the conceptionally infinite number of 
results. 

o = the standard deviation of results 

p(x) = the probability density which is interpreted by noting that the 
probability of obtaining a result between the values a & b is 
the area of the ctnve between those values. 

and this interval can be evaluated given the equation for P(X). 
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The peak of this distribution curve occurs at x=u, the theoretically perfect mean 
esublishcd by an infinite number of results. The width (which is indicated by the 
scatter results) is determined solely by the standard deviadon of the tesL For 
example, 95% of the area under the curve, i.e. 95% of all results, is enclosed 
within the limits plus or minus 1.96. Such properties allow limits for the 
uncertainty of an individual analytical result to be calculated. Taking the current 
discussion, for example, on no more than 5 occasions in one hundred will the 
result differ from the mean u be more than 1.96. Thus, an analyst may attach to a 
result limits that define the range in which the true mean is expected to lie. The 
statement, R-1.96 is less than u which is less the R+1.96, is an accurate statement 
on 95% of all occasions. "R" in this particular case would stand for the result. By 
referring to texts on statisdcs, there are stadsdcal tables which included a 
tabuladon of areas enclosed between specific limits as an analyst might want to 
define them. It should be noted that the distribudon is always symmetrical about 
the mean. In other words, if one is using the 1.96 levels 5% of the results will be 
outside of the range of u +/•' 1.96, but only 2.5% of all results will exceed u + 1.96 
and 2J% of the results will be less than u - 1.96. 

Focusing this into a discussion more pertinent to the laboratory and, perhaps more 
viable with respect to occurrences within the laboratory, let us discuss die rare 
excepdon in which an analyst is taking 20 tests on a pardcular sample using the 
1.96 level. Considering that 5% of the results will lie outside that level, the 
analyst has 1 chance in 20 of missing the true value outside the stated confidence 
range. At the same time OM can decrease this chance by increasing the allowable 
range. For instance, if the range is R =/- 2.58 the results will be included on 99% 
of the occasions or 99% of the tests. However, by increasing the confidence 
limit, one is also increasing die uncertainty in the true value. In this case, 
uncertainty can be decreased by taking the mean of several analydcal results or by 
decreasing the value. 

These stadsdcal concepts allow valuable quantificadon of the random error of an 
analydcal result and emphasize that decisions, based on the significance of the 
result, have some risk of being wrong. Knowledge of the standard deviadon, of 
the results is, therefore, vital in reaching objective decisions. Use of the standard 
deviadon will be explained in the following sections dealing with data handling 
and validation. 
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SA2 Data Handling, Reporting, Recordkeeping 

A flow diagram. Figure 1, delineates the original and procedural steps in data 
generadon. 

The inidadon of an analysis starts with the compledon of a project sheeL The 
infonnadon is computer entered. The computer entry internally creates a repon 
form and inventories the analysis by parameter or compound. The computer 
entry function of all analytical work requests is a shared responsibility of the 
sample coordinator and data coordinator. A copy of the project sheet is manually 
inserted into a three ring binder notebook for laboratory reference use. The 
maintenance of the laboratory job reference notebook is a responsibility of the 
sample coordinator. The group leader/supervisor generates analytical bench 
sheets for a given parameter each morning or the prior day. The samples and 
parameters testing sequence is dictated by a weekly work schedule. The weekly 
work schedule is developed manually each week by the group leaders/area 
supervisors and approved each week by the laboratory manager. The schedule is 
developed ftom a computer printout that inventories and ages by project job or 
parameter. Contractual due dates and sample holding times are the compliance 
criteria by which all schedules are judged. 

The bench sheets examples are shpwn in Figure 8, 9, 10,. The bench sheets 
identify to an analyst the proper samples to analyze that day. The analyst lab 
notebook and the bench sheets constitute the two raw data reporting locations. 

_ The content of the laboratory notebook is defined in an earlier section, 6.3.5. The 
analyst completes the benchsheet information, attaches a calibration curve if 
^propriate, and follows the analytical sample sequence identified in section 9.0. 
The analyst identifies which sample(s) were utilized for precision and accuracy 
determinations. The analyst will assess the data set as being in control or noL 
The assessment will be described in the data validation section to follow. An 
approved data set is transfered to all appropriate project sheets in the laboratory 
job reference notebook. The bench sheets and calibration curves are forwarded to 
the lab supervisor for further review. The last entry into the worksheet constitutes 
a completed project subject to computer generation of a preliminary report. The 
group leader/supervisors provide the DC with the approved project sheets for 
computer entry and preliminary report generation. The remaining activities 
related to preliminary report, final report generation and review and project filing 
are identified in this manual under sections 6.3.12, 6.3.13 and 6.3.14 respectively. 
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8^ DATA VALIDATION 

The data validadon process includes a set of computerized and manual checks at various 
appropriate levels of the measurement process. 

The data validation process starts with the laboratory analyst. The analyst verify in their 
lab notebook that all method specific operational parameters are utilized or met. This 
information is specifically documented in all instrument logbooks. The analyst then 
verifies that the calibration of the equipment is linear and documents this in the in
strument logbooks. If the operating parameters of a particular method are modified, it 
should be written in the analyst lab notebook. A noncalibrated system must be identified 
by die analyst and corrections made to achieve calibration prior to sample analysis. 

The generation of sample data by an analyst will include the generation of quality control 
data for each sample set The monitoring of method blanks, sample spikes, method 
spikes and sample duplicate analysis is accomplished by the utilization of Schwart 
Quality Control Charts and the lab QC management software. The analyst computes the 
data precision and accuracy and compares the computed value to the acceptance intervals 
identified for that parameter, method, and matrix. The computed value will be 
determined in control if it lies within the acceptance interval. If the computed value is 
deemed out-of-control the data set is not submitted for supervisor approval but it is 
brought immediately to the attention of the supervisor and quality assurance supervisor 
via the corrective actions form (Figure 11) that an out-of-control condition exists. 
Jointly, a review is conducted to determine the cause(s) and conduct corrective actiori. 
The data set is rerun once the corrective actions'^have taken place and the new data 
reviewed as stated above. 

The QC Data Coordinator receives all the completed precision and accuracy data 
summary forms and enters the data into the laboratory quality control conqruter system. 
The system produces summary reports of all quality control data generated for review by 
the Quality Assurance Supervisor. The computer system also generates all Schwart 
Control Charts for method blanks, method spikes, sample duplicates and sample spikes. 
The charts are permanently maintained and reviewed by the group leader/supervisor and 
the Quality Assurance Supervisor. The generated charts provide an accurate review of all 
recently Gast 30) QC data points and allows the monitoring of data trends or other 
anomalies to the system. 
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Figure 11 

Analytical Quality Control Occurrance Report 

Parameter: 

Method: 

Date: 

Analyst: 

Description of Occurrance: 

Analysis of Occurrance: 

Disposition of Data: 
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Sample #9 
Sample Spiked #9 

Sample #10 

Downfleld Calibration 

Any high level- concentrations of analyte will be followed by a method blank. The exact 
analytical sequence is left to the discretion of the analyst. 

9J. ACCURACY, PRECISION AND SENSITIVITY OF ANALYSES 

The fundamental QA objective with impacting accuracy, precision and sensitivity of 
laboratory analytical data is to achieve the QC acceptance criteria of the analytical 
protocols. The accuracy and precision requirements for routine analytical services (RAS) 
for organics are shown in Table 1. These QC control limits should be completely met 
without any outliers. 

These limits are three (3) standard deviations &oih the mean and reflect control limit 
criteria established and utilized on Schwart Control Charts for precision and accuracy. 

The standard operating procedures that would lead to an outlier being identified and the 
resulting corrective actions is described in section 9.0, Data Reporting, Validation and 
Handling. In general, if an out-of-control result occurs the analyst will identify it as such 
and repon the occurrence to the Group Leader and/or Area Supervisor via the concctive 
actions form. The Group Leader and/or Area Supervisor will review the corrective 
actions form with the analyst to identify the problem and discuss the corrective action(s) 
taken. The corrective action(s) will be identified in the analyst notebook and in writing 
to the QA Supervisor. The QA Supervisor will review the Schwan Chart later that day or 
the next day to identify a successful corrective action via a new in-control data point for 
the same data set The sensitivities required for RAS analyses are the operating detection 
limits shown in Tables 2 and 3. 

The accuracy and precision requirements for Chain-of-Custody (C.O.C.) samples from 
the CLP-HSL are specified in the protocols. The sensitivities required for Hazardous 
Substance List (HSL) analysis of organic and inorganic compounds will be the EDI 
operational detection limits, shown in Tables 2 and 3. 
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4 i 
ACCURACY AND PRECISION CRFFERIA FOR ORGANICS FROM RAS 

4 
PARAMETER 

Volatiles 

AUDIT 

Method Blank 

Matrix Spike Duplicate Precision 

Surrogate Spike Recovery 

Method Spike Recovery ' 

COMPOUNDS 

Pesticides & PCBs Method Blank 

Sample Duplicate 

Method Spike Recovery 
(normal pesticide analysis 

is run) 

D4-1,2-dichloroethane 
2-bromo- 1-chloropropane 

Dioethylbenzene 

benzene 
1,2-dichloroethane 

1,1,1,-trichloroethane 
trans-1,2-dichloroethane 

trans-1,2-dlchloropropene 
cis-1,2-dichloropropoene 

ethyl benzene 
toluene 

1,1,2,2-tetrachloroethane 
bromoform 

CONTROL LIMITS 

d.l. 

<20% RPD (95% CI) 

70-130% 
70-130% 
70-130% 

37-151% 
49-155% 
52-162% 
49-155% 
17-183% 
0-227% 
37-162% 
47-162% 
46-157% 
45-170% 

d.l. 

25 RPD (^5% CI at level >1 ppb) 

endrin 
lindane 
dieldrin 
aldrin 

4,4.-DDD 
4.4,-DDT 

endosulfan II 
endosulfan sulfate 

4,4,-DDE 
heptachlor 
chlordane 

69-119% 
62-118% 
20-136% 
50-166% 
10-145% 
10-203% 

10-100% 
10-136% 
10092% 
65-129% 



9.0 GENERAL QUALITY CONTROL PRACTICES 

The Quality Assurance/Quality Control practices at EDI are based on several of the following 
government guidelines: 

• "Handbook for Analytical Quality Control in Water and Wastewater 
Uboratories"EPA 600/4-79-019, March 3,1979 

• The Guidelines Establishing Test Procedures for the Analysis of Pollutants Under the 
Qean Water Aa (Federal Register, Dec. 3,1979, updated on October 26,1984.) 

• Manual of Analytical Methods for the Analysis of Pesticides in Humans and 
Environmental Samples" EPA 6(X)/8-80-038 June 1980. 

. ASTM 

The quality control procedures used during analysis are described below and do conform with 
sample control and document control requirements described for the EPA Contract Lab Program 
(CLP). The specific sample and document control practices employed at EDI may be found in 
the appropriate sections of this manual identified as Sample Control (section 7.0) and Document 
Control (section 6.0). 

The procedures described here will deal with the analytical quality control techniques. The 
quality control cheeks routinely performed during sample analysis include method blank analysis 
to identify potential method interferences, reagent blank analysis to establish analyte levels, 
duplicate analysis to establish analytical precision, method and matnx spike analysis to 
determine analytical accuracy. The frequency of these quality assurance checks are defined in 
the EPA CLP and result in the following suggested analytical run sequence: 

Reagent Blank 
Standard(s) 
Method Blank 

Sample #1 
#2 
#3 
#4 
#5 

Method Spike 
Sample #6 

#7 
#8 

Sample Duplicate #8 

48 ,1/87 



TAbL.E 1 (cont.) 

Base-Neutral/Acid 
Compounds Method Blank 

Sample Duplicate 

Surrogate Spike Recovery 

Method Spike Recovery 

d.l. 

<25 RPD 195% CI) 

PentaHuorophenol 30-110% 
2-fluorophenol 21-110% 

2,4,6-tribromophenol 50-150% 
Ds-nitrobenzene 35-120% 
2-fluorobiphenyl 43-120% 

decafluorobiphenyl 40-120% 

phenol 10-121% 
2-chlorophenol 23-134% 

1,4-dichlorobenzene 1 20-124% 
benzyl alcohol 10-124% 

n-nitrosodipropylamine 10-127% 
1,2,4-trich orot^nzene 44-142% 

4-chloraniiine 10-120% 
p-chloro-a-cresol 22-147% 

acenaphthene 47-145% 
2,4-dinitrotoluene 39-139% 

4-nitrophenol D-132 
pentachlorophenol 14-176% 

Di-n-butyl phthalate 1-118% 
pyrene 52-115% 

1,3,-dichlorobenzene 10-172% 
2,6-dinitrotoluene 50-158% 



TABLE 2 

OPERATING DETECTION LIMITS FOR ORGANICS FROM RAS 

Pesticides and PCBs 

Operating 
Detection Limit 

Cas No. Comoound (ug/l) 

319-85-7 B-BHC 1.0 
319-84-6 BHC 1.0 
319-86-8 d-BHC 1.0 
76-44-8 heptachlor 1.0 
58-89-9 g-BHC (Lindane) 1.0 
309-00-2 aldhn 1.0 
1024-57-3 heptachlor epoxide 1.0 
959-98-8 ensosulfan I 1.0 
72-55-9 4,4,-DDE 1.0 
60-57-1 ^eldrin 1.0 
72-20-8 endrin 1.0 
72-54-8 4,4,-DDD 1.0 

33212-65-9 . endosulfan n 1.0 
50-29-3 4,4,-DDT 1.0 
57-74-9 chlordaiie 1.0 

8001-35-2 toxaphene 1.0 
72-43-5 methoxylchlor 1.0 

8001-35-2 aroclor 1016 1.0 
11097-69-1 aroclor 1242 1.0 
11096-82-5 aroclor 1248 1.0 
11104-28-2 aroclor 1254 1.0 
12674-11-2 aroclor 1260 1.0 

S3200/tnmn/nT/r;qa-qc2 



TABLE 2 (cont.) 

Base/Neutral and Acid Extractable Compounds 

Operating 
Detection Limit 

Cas No. Comoound (UR/I) 

62-53-3 aniline 5 
111-44-4 bis (2-chloroethyl) ether 4 
108-95-2 phenol 2 
95-57-8 2-chlorophenoI 2 

541-73-1 1,3-<iichIoroben2ene 3 
106-46-7 1,4-dichIoroben2ene 3 
95-50-1 1,2-dichlorobenzene 3 
100-51-6 benzyl alcohol 10 
118-60-1 bis (2-chloroisopropyl) ether 1 
95-48-7 2-methylphenol 5 
67-72-1 hexachloroe thane 7 
621-64-7 N-nitrosodipropylamine 4 
98-95-3 nitrobenzene 4 
108-39-4 4-methylphenol 5 
78-59-1 isophorone 2 
88-75-5 2-nitiophenol 5 
105-67-9 2,4-dimethylphenol 3 
11-91-1 bis (2-chlorethoxy) methane 4 

120-83-2 2,4-<lichlorophenol 3 
120-82-1 1 ̂ ,4-trichlorobenzene 3 
91-20-3 naphthalene 1 
106-47-8 4-chloioaniline 5 
87-68-3 hexachlorobutadiene 5 
65-85-0 benzoic acid 50 
91-57-6 2-methylnaphthalene 1 
59-50-7 p-chloro-m-cresol 4 
77-47-4 hexachlorocyclopentadiene 10 
95-95-4 2,4,5-trichlorophenol 50 
88-06-2 2,4,6-trichlorophenol 5 
91-58-7 2-chloronaphthalene 2 

208-96-8 acenaphthylene 1 
131-11-3 dimethyl phthalate 2 
606-20-2 2,6-dinitrotoluene 9 
83-32-9 acenaphthene 2 
99-09-2 3-nitToaniline 50 
132-64-9 dibenzofuran 10 
51-28-5 2,4-tiinitrophenol 50 
121-14-2 2,4-dinitrotoluene 10 
86-73-7 fluprene 1 
100-02-/ 4-nitrophenol 15 

7005-72-3 4-chloiophenyl phenyl ether 3 
84-66-2 diethyl phthalate 2 

534-52-1 4,6-dinitro-2-methylphenol 50 
122-66-7 1,2-diphcnylhydrazine (azobenzene) 1 

5320a'mmn.'rTT/r:qm-qc2 



TABLE 2 (cont.) 

86-30-6 
100-Ol-O 
101-55-3 
118-74-1 
87-86-5 
85-01-8 
120-12-7 
84-72-2 

206-44-0 
129-00-0 
85-68-7 

218-01-0 
56-55-3 
117-81-7 
117-84-0 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-3 
92-87-5 
91-94-1 

N-nitrosodiphenylamine (diphenylaminc) 
4-nicroaniline 

4-broinophenyl phenyl ether 
hexachiorobenzene 
pentachlorophenol 

phenanthrene 
anthracene 

di-n-buiyl phthalate 
fluoranthene 

pyrene 
butyl benzene phthalate 

chrysene 
benzo(a)anthracene 

bis(2-ethylehexyl)phthalate 
di-n-octyl-phAalate 

benzo(b)fluoranthene 
benzo(k)fluoranthene 

benzo(a)pyrene 
idcno( 1 ̂ ,3-^)pyrene 

dibenzo(a,h)antl^cene 
benzo(ghi)perylene 

benzidine 
3,3-<iichlorobenzidine 

2 
50 
7 
5 

20 
1 
1 
1 
1 
1 
3 
5 
5 
2 
2 
5 
5 
5 
10 
10 
10 
50 
20 

S32(HVmmii/rrr/r:q*-4)c2 



TABLE 2 (cont.) 

Volatile Compounds 

Operating 
Detection Limit 

Ca5 No. Cpmpound (ug/I) 

74-87-3 chlorome thane 10 
74-83-9 bromomethane 10 
75-01-4 vinyl chloride 10 
75-00-3 chloroe thane 10 
75-09-2 methylene chloride 2 
107-02-8 acrolein 15 
67-64-1 acetone 50 
107-13-1 acrylonitrile 15 
75-15-0 caibondisulfide 5 
75-35-4 1,1-dichloroethene 2 
75-34-3 1,1 ,-dichloroethane 2 
156-60-5 trans-1,2-dichloroethane 2 
67-66-3 chlorofonn 1 
78-93-3 2-butanone 50 
107-06-2 1 ̂ -dichloroe thane 2 
71-55-6 1,1,1-trichloroethane 2 
56-23-5 carixjn tetrachloride 4 
108-05-4 vinyl acetate 10 
75-27-4 bromodichloromethane 2 
78-87-5 1 ̂ -dichloropropane 3 

10061-02-6 trans-1,3-dichloropropane 4 
79-01-6 tiichloroethene 2 
71-43-2 benzene 1 
124-48-1 chlorodibromomethane 3 
79-00-5 1,1 ̂ -trichloroethane 3 

10061-01-05 cis-1,3-dichloropropene 4 
110-75-8 2-chloroethylvinyl ether 10 
75-25-2 bromoform 15 
108-10-1 4-methyl-2-pentanone 50 
519-78-6 2-Hexanone 50 
127-18-4 tetrachloroethene 2 
79-34-5 1,1,2,2-tetrachloroethane 2 
108-88-3 toluene 1 
108-90-7 chlorobenzene 1 
100-41-4 eihylbenzene 1 
100-42-5 styrene 10 

m-xylene 10 
95-47-6 o-xylene, p-xylene 10 

5320(Vmmn/rTr/r:q«><|c2 



TABLE 3 

OPERATING DETECTION LIMITS FOR INORGANICS FROM RAS 

Parameter 

Aluminum 
Chiomium 

Barium 
Beryllium 

Cobalt 
Copper 

Iron 
Nickel 

Manganese 
Zinc 

Boron 
Vanadium 

Silver 
Arsenic 

Antimony 
Selenium 
Thallium 
Mercury 

Tin 
ParfTTriiim 

Lead 
Cyanide 

Alkalinity (CaCOs) 
Chloride 
Fluoride 
Sulfate 

Ammonia Nitrogen 
TKN 

Nitrate and Nitrite 
TOC 

Total Phosphorus 

Detection Limit 

250 
50 
100 
10 
10 
10 
10 
10 
10 
20 
100 
250 
10 
2 
2 
2 
100 
0.5 
1000 
10 
50 
50 
2000 
1000 
10 

5000 
50 
60 
50 
5000 
10 

Other organic detection limits can be provided when requested. 

S320(Vminn/nT/r:qaH)c2 
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develop the basis of design for the proposed ground water remediation system (e.g. 
number and locations of purge wells, recovery rates for purge wells, contaminant-specific 
mass transfer parameters, scaling potential of treated and untreated ground water, etc.). 
The basis used for preparation of the air and water discharge permit applications for the 
proposed ground water remediation system are also contained in this report 

1.3 BASIS FOR AQUIFER TEST AND PILOT STUDY 

The basis for the aquifer test and pilot study was outlined in the work plan for the aquifer 
test and pilot study submitted to lEPA in March 1992. The objective of the aquifer test 
was to determine, under dynamic pumping conditions, the site specific parameters that 
control the flow of ground water beneath the site. The results of the aquifer test have 
been used to determine aquifer characteristics in the test area and to calibrate the ground 
water flow model previously developed for the site. Aquifer characteristics (e.g. 
hydraulic conductivity) determined from the aquifer test results have been compared to 
slug test data obtained during previous investigations. In addition, the aquifer test 
allowed for determination of parameters (e.g., storativity and leakage) that could not be 
measured under the static conditions of previous testing. 

The aquifer characteristics determined during the pumping test were applied across the 
site using the ground water flow model. The slug test data obtained previously were 
scaled to estimate hydraulic conductivities which are indicative of actual pumping 
conditions and to allow for evaluation of variability in hydrogeologic conditions across 
the site. These values were used to calibrate the ground water flow model. The 
calibrated ground water flow model was then used to determine the optimum ground 
water capture and recovery system. 

The selected test area consisted of the localized zone near a test purge well that was 
installed for the aquifer test and air stripping pilot study. This test purge well was also 
designed to be used as a recovery well in the full scale treatment system. The test purge 
well is located east of the Chicago and Northwestern Railroad tracks as shown on 
Figure 1. This area is suitable for the aquifer and pilot tests because the aquifer contains 
elevated concentrations of the two primary VOCs, trichloroethylene (TCE) and 1,1,1-
trichloroethane (TCA). The proximity of an existing sanitary sewer also reduced the 
equipment requirements for the discharge of treated water during the test. The ground 
water recovered during the aquifer test was treated by the pilot air stripping system and 
discharged to the sanitary sewer. 

The data generated during the air stripping pilot study are considered representative of 
the site-specific ground water treatability and were evaluated to develop full-scale design 



The purge well and piezometers were sampled immediately after purging at least three 
casing volumes from .each well with a Teflon bailer. Two 40 milliliter (ml) glass vials 
with Teflon septa preserved with hydrochloric acid (HCl) were filled direcdy from the 
bailer for each sample. The sample containers were filled so that no air space was 
present in the sample. All samples were immediately placed in a chest with ice under 
chain-of-custody and custody seal until they were received by the analytical laboratory. 

In addition, ground water samples were collected from monitoring wells T-5B and T-5C 
for acid titration analysis. The wells were sampled immediately after purging at least 
three casing volumes from each well with a Teflon bailer. Four 1,000 ml plastic bottles 
(no preservative) and two 250 ml plastic bottles with nitric acid preservative were filled 
directly from the bailer for each sample set The samples were placed in a chest with ice 
and shipped overnight to the analytical laboratory using proper chain-of-custody 
procedures. 

2.7 GEOTECHNICAL AND CHEMICAL METHODS 

2.7.1 GEOTECHNICAL METHODS 

In order to determine well screen and sand pack design criteria for the purge well, 
particle size analysis was run on 14 soil samples firom Pilot Boring 1 and 13 soil samples 
from Pilot Boring 2. Soils were analyzed according to ASTM D422 and D2487. All 
analyses were performed by the WW Engineering & Science (WWES) soil laboratory in 
Bloomington, Indiana. Laboratory data sheets are presented in Appendix D. 

2.7.2 CHEMICAL METHODS 

2.7.2.1 Ground Water 

Ground water samples were analyzed for volatile organic compounds according to U.S. 
EPA SW846 Methods 5030 and 8240. Inorganic analyses were performed according to 
the U.S. EPA methods listed on Table 4. 

2.8 AQUIFER TEST 

2.8.1 ANTECEDENT DATA 

Prior to beginning the pumping phase of the aquifer test, water level data were collected 
for five days to determine any aquifer fluctuations that may affect the interpretation of 
the test results. Additionally, barometric pressure was measured five days prior to the 
beginning the aquifer test to determine atmosphere effects on water level fluctuations. 



Water levels and barometric pressure were measured using a Hermit 2000 data logger 
and pressure transducers. Pressure transducers were positioned in piezometers P-3, P-4, 
P-5, and P-6 and the purge well PW-1. A single pressure transducer was placed inside 
the pump house to record barometric pressure. The data logger was programmed to 
record water level and barometric pressure at thirty-minute intervals through the. 
antecedent data collection phase. The combination of water level data and barometric 
pressure data were useful in determining barometric efficiency and regional ground water 
trend corrections. 

The pressure transducer in P-3 failed during this collection phase of water level data 
resulting in no data for P-3. However, the transducer was replaced prior to conducting 
the actual aquifer test In addition, a data logger monitoring water level fluctuations in 
well T-7B failed, requiring manual collection of water level data during the drawdown 
phases of the aquifer test 

2.8.2 DRAWDOWN PHASE 

The drawdown phase of the aquifer test was conducted in two stages over a period from 
July 14 to July 19,1992. The first stage consisted of a series of three variable water 
recovery rate tests which varied firom 20 gallons per minute (gpm), to 30 gpm to 40 gpm. 
During each test, the ground water withdrawal rate was held constant for approximately 
two hours before being increased. After the variable rate test, a constant rate test was 
performed at 40 gpm for four days. 

As with the antecedent data, water level and barometric pressure measurements were 
collected from the same wells using a Hermit 2000 data logger and pressure transducers. 
In addition to automated measurements, water levels were measured manually in adjacent 
monitoring wells W-4, W-4D, T-3, T-4A, T-4B, T-7A, T-7B, and T-9 using an electric 
water level tape (Well Wizard water level meter, model 6(XX)). 

The discharge rate of the purge well was measured using an in-line water flow meter and 
adjustments to the flow rate were made manually with throttling valves, as required, to 
maintain a constant pumping rate during each test The pumping rate was monitored 
continually at the start of each test and periodically throughout the remainder of the tesL 

2.8.3 RECOVERY PHASE 

Following the completion of the variable rate and constant drawdown phases of the test, 
the purge well was shut off to allow the water level to return to static conditions. During 
the recovery phase, water levels were collected using the data logger and pressure 
transducers as employed in the drawdown phase. Recovery phase water levels were 
collected until the water levels recovered at least 85 percent. Since the pump was 
equipped with a check value to prevent the downward flow of water after the pump had 
been turned off, ground water recovery in the test purge well was also measured. 



2.8.4 MISCELLANEOUS DATA 

In addition to water level and barometric pressure data, monthly climatological and river 
stage data were obtained for the month of July. The local climatological data were 
obtained firom the National Weather Service, Peoria, Illinois and Illinois River stage data 
were obtain from the Army Corps of Engineers, Rock Island District. 

2.9 AIR STRIPPING PILOT STUDY 

The air stripping pilot test was performed to confirm the effectiveness of air stripping 
technology for removal of dissolved VOCs, provide full-scale design parameters for the 
full-scale ground water treatment system, and refine the basis of design for full-scale air 
and surface water discharge permit applications. Air stripping technology was evaluated 
by treating the ground water recovered during the aquifer test with a Mobile Pilot 
Stripper (MPS). The MPS is trailer-mounted and is capable of treating up to 40 gpm in 
an air stripping mode. The MPS operates using an eighteen inch diameter (nominal) 
packed column, with a packing height of ten or twenty feet. The column is randomly 
packed with 1.5-inch long-term heat aged (LTHA) polypropylene Pall rings, which 
results in a ratio of column diameter to nominal packing size of approximately twelve. 
This ratio is sufficient to minimize any potential wall effects during operation. 

2.9.1 PROCESS VARIABLES 

Ground water withdrawal (influent) rate, air flow rate, and packing height were the 
process variables controlled during the pUot study. The pilot system was operated during 
the five days of the aquifer test, and the process variables were changed as shown in 
Table 5. The resulting response in treatment efficiency was monitored by sampling and 
analysis of influent and effluent water from the MPS after steady-state conditions had 
been achieved. Steady-state conditions are conservatively assumed after approximately 
two hours of continuous operation at the specified conditions. 

The air flow velocity was measured with a Pitot tube installed in the ambient air inlet line 
to the air stripping column. The air flow rate was calculated using the cross-sectional 
area of the inlet line and air velocity measurements. The influent water flow rate was 
monitored in the same maimer as that used for the aquifer test. 

Packing height of the MPS was changed once during the study. The packing height was 
changed from ten to twenty feet by installation of an additional section of packed 
column. 

The MPS was operated at ground water pumping rates of 20, 30, and 40 gpm. Records of 
operating conditions and sample collection were maintained in a bound notebook. 



ground water were titrated with 36 Normal sulfuric acid and titration curves were 
developed. The titration was continued until the end point was identified (Figure 2). The 
titration end point is defined as the point at which further acid addition has limited effect 
on the solution pH. 

3.0 ItESUl^TS 

3.1 AQUIFER TEST RESULTS 

A variable rate test and a 96 hour continuous rate test were initiated by WW Engineering 
& Science on July 14,1992. A group of newly installed piezometers located north of the 
steel mill steam plant in conjunction with adjacent existing monitoring wells were used. 
A generalized geologic cross section through the aquifer test site is presented on Plate 1. 
The effects of pumping purge well PW-1 were measured in P-3, P-4, P-5, P-6, W-4, 
W-4D, T-3, T-4A, T-4B, T-7A, T-7B and T-9. Pumping was started at 3:15pm on 
July 14 at a rate of 20 gpm for approximately 2.5 hours. Pumping was restarted at 
7:50am on July 15 at a rate of 30 gpm. The pumping rate was increased two hours later 
to 40 gpm which continued to the end of the variable rate test. The 96 hour continuous 
rate test (40 gpm) was started at 2:50pm on July 15. 

The unconsolidated deposits in the study area consist of interbedded glaciofluvial 
materials overlain by recent alluvial and coUuvial materials (Plate 1). The deposits are 
contained in a buried valley cut into underlying bedrock shale of Permsylvanian Age. 
Although ground water is present within the overlying alluvial and coUuvial deposits, the 
primary aquifer is associated with the glaciofluvial deposits. Due to the lithological 
variations within the aquifer, downward vertical gradients exist between the upper and 
lower parts of the aquifer. The thickness of the aquifer decreases toward the vaUey waU 
to the west and increases toward the Illinois River to the east. 

Drawdowns in the observation weUs were corrected for residual water level decline and 
for atmospheric pressure changes and were ploned against time on logarithmic paper 
(Appendix C). The average barometric efficiency of the wells was determined to be 15 
percent from water level and atmospheric pressure data collected July 9 to 14,1992 
(Table 6). These data also indicate that the water level was steadily dropping at an 
average rate of 0.069 ft/day during July 12 to 14 as shown in Figures 2, 3, 4, and 5. 
Drawdowns in weUs at the end of each step during the variable rate test and at the 
conclusion of the 96 hour continuous rate test are given in Table 7. 
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The time-drawdown graphs for the observation wells were superposed on, and the early 
time-drawdown data were matched to the appropriate Hantush & Jacob Leaky Artesian 
Aquifer type curve^. Match-point coordinates W(u, r/B), 1/u, s and t were substituted to 
determine the transmissivity (T) and storativity (S) of the aquifer in the following 
equations; 

T= 114.6 OWfu.r/B^ 
S 

s= Jiu 
2693r2 

where Q is pumping rate in gallons per minute and r is the distance, in feet, fiom the 
purge well to the observation well where drawdown measurements were made. 

During the variable rate test, leakage through the aquiclude overlying the aquifer was 
negligible. The drawdown observed in the shallow wells could be related to normal 
ground water fluctuations and not directly influenced by short periods of ground water 
withdrawal. However, drawdown observed in the shallow wells during the continuous 
rate test suggest that a longer period of ground water withdrawal from the aquifer may 
influence ground water flow through discrete flow paths attributed to the variability of 
lithology within the aquifer. In contrast, this same lithology creates situations were 
ground water at the location of P-3 is unaffected by water withdrawal. 

The cone of depression, as shown in Figure 6, was distorted not only by the presence of 
the barrier boundary but also because the thickness of the aquifer decreases with distance 
from the purge well toward observation well T-3. The evaluation of distance-drawdown 
data yielded T and S values approximately three times the average of time-drawdown 
values (Table 8). 

The results of the aquifer test indicate that the average coefficients of transmissivity, 
hydraulic conductivity, and storage of the aquifer are 1.1 x lO^ cmVsec, 
3.1 X 10-2 cm/sec, and 4.5x10^, respectively (Table 8). The range of values for 
hydraulic conductivity are con^arable to those values associated with clean sand. 

Analytical data collected during the variable and continuous rate tests show the effect 
ground water withdrawal had on TCE and TCA concentrations at the purge well and 

2 Cooper, H.H., Jr., 1963, Type Curves for Nonsteady Radial Flow in an Infinite Leaky Artesian 
Aquifer, in Bentall Ray, Compiler, Shortcuts and Special Problems in Aquifer Tests: US Geological 
Survey Water-Supply Paper 1545-C p. C48-C55. 
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piezometers (Figure 7). Concentrations of TCE and TCA steadily increased during 
periods of ground water withdrawal at the purge well location. Maximum TCE and TCA 
concentrations were recorded at the time pumping was terminated. Analytical data 
collected at the end of the continuous rate test indicate that the concentration of TCE and 
TCA were reduced at the piezometer locations. However, it is expected that the 
concentrations will return to near start-up conditions as indicated by the results firom the 
August 27 sampling event (Figure 7). 

3.2 AIR STRIPPING PILOT STUDY 

The results of the air stripping pilot study and several laboratory investigations were 
evaluated to determine the proper sizing and design parameters for the Keystone air 
stripping system. The thermodynamic characteristics were determined for the chemical 
species identified as key components in the Keystone ground water and those 
characteristics were used to perform sizing calculations for the fuU-scde stripping tower. 
This section describes the development of the design criteria tirom the pilot study and lab 
data. 

3.2.1 MASS TRANSFER DESIGN CRITERIA 

The determination of accurate thermodynamic data is the critical first step to determining 
the mass transfer criteria for the air stripper and developing the full-scale design. 
Laboratory evaluations were performed to determine the Henry's Law constant of one of 
the key components 1,1,1-trichloroethane (TCA) as described above. Previous work by 
WWES developed the Henry's Law constant of the other major constiment in the 
Keystone ground water, trichloroethlycne (TCE). 

The relative volatility of TCA (Table 9) was then calculated from the ratio of the Henry's 
Law constant to the partial pressure of water at the test conditions. The relative volatility 
of TCA was determined to be constant at the two temperatures evaluated. The relative 
volatility of TCE was calculated in the same manner using existing WWES data. The 
relative volatilities of the several minor constituents in the ground water were determined 
from the literature. 

WWES has developed a computer simulation model of the air stripping system that 
utilizes overall mass transfer coefficients and relative volatility. The simulation model is 
based on detailed calculation procedures for determining stripping characteristics in 
dilute solutions as described by Treybal^ and by Hines and Maddox^. The influent and 
effluent data from the nine different conditions examined in the pilot test are shown in 
Table 10. Influent and effluent data were gathered for each operating condition along 

3 Trevhal. R.E.. Mass-Transfer Operations. 3rd Ed. McGraw-Hill Inc. p. 309 
4 Hines, A.L. and RJ4. Maddox, Mass Transfer Fundamentals and Applications, Prentice-Hall, Inc. 
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with all pertinent operating data (air and water flow rate, temperature, height of the 
packed section of the air stripping tower and the relative volatilities of the components 
found in the ground water). The data were input into the model for each set of operating 
conditions. The computer model was then calibrated to match the actual pilot data by 
adjusting the height of a transfer unit (HQL), until the predicted effluent quality matched 
the observed effluent quality for the conditions being examined. The HQL of the system 
is the key mass transfer parameter used to develop the full-scale design. 

Treatment efficiency in packed towers varies with liquid and vapor loading. In the case 
of packed air stripping columns, the variation is primarily dependent upon liquid loading 
and is typically observed as an increase in HQL with increased liquid loading. This 
relationship was evaluated by plotting values of HQL verses liquid loading rate (mass flow 
rate of water divided by column cross-sectional area) for the various operating 
conditions. The plot showed that when other parameters were held constant, HQL is 
linearly dependent on liquid loading for a given air to water ratio. 

The pilot data (Figure 8) show that as the air to water rate is reduced from 10:1 
(cfinrgpm) as in tests 2,5,6 and 7 to 7.5:1 (test 10), to 5:1 (test 8), and finally to 3:1 (test 
9), the HQL increases. As the air water ratio is reduced, the amount of air passing 
through the column is reduced. The gas phase is becoming more important, relative to 
the liquid phase, in controlling overall mass transfer. Increasing HQL values require 
increased height in the design of the tower. An air to water ratio of 10:1 has been 
selected for this design to optimize tower height and blower requirements. 

The HQL for the pilot tests ranged from 25 inches at a liquid loading rate of 12,750 
pounds per hour per square foot Gb/hr«ft^) to 31 inches at a liquid loading rate of 25,500 
lb/hr*ft2 (at a constant air to water ratio of 10 cfm:l gpm) (Figure 8). Values of HQL for 
use in full-scale tower design have been estimated using this data. Since it is anticipated 
that 1.5-inch LTHA polypropylene Pall rings will be used in the full-scale air stripping 
system (as was used in the pilot test), the estimated HQL values can be used in the design 
of the full-scale tower. A contingency (20%), will be added to the HQL determined in the 
pilot work to account for any potential maldistribution in a larger diameter tower. 

This model, which has been calibrated to match the pilot test data, was used to develop 
the full-scale design criteria for the air stripper. Appendix E contains sample output from 
the computer simulation model. 

3.2.2 CHEMICAL TREATMENT REQUIREMENTS 

Calcium carbonate (CaCX)3) scaling or fouling can occur due to a shift in the carbonate 
equilibrium, which can result when carbon dioxide is stripped from the ground water 
during the air snipping treatment process. The calcium carbonate scaling tendency of the 
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ground water before and after air stripping was evaluated using the Langelier Index^ The 
Langelier Index provides an approximation of the calcium carbonate scaling potential for 
any given sample. 

The Langelier Index is defined as the difference between the actual (measured) pH of a 
water sample and the hypothetical pH the water would have if it were in equilibrium with 
calcium carbonate (i.e., pH at which no calcium carbonate precipitates). 

Langelier Index = pH (actual water) - pH (water if it were in 
equilibrium with CaC03 at 
existing concentrations of 
calcium and bicarbonate 
ions) 

A Langelier Index which is negative is indicative of a corrosive system. A Langelier 
Index which is positive is indicative of a system that may have scaling. Ideally, a system 
would operate with a Langelier Index just slightly above zero. 

The scale fonning tendency of the ground water samples was also evaluated using the 
Ryznar or stability index. The Langelier index is considered a good indicator of scaling 
potential in a bulk system, i.e., an area of low flow velocity such as in the stripping 
tower. The Ryznar Index is considered to be an indicator of scaling tendency in flowing 
systems, such as the system piping. The Ryznar Index is calculated as follows: 

Ryznar Index = 2x (pH of water if it were - pH (actual water) 
in equilibrium with CaCO^ 
at existing concentrations 
of calcium and bicarbonate 
ions) 

The Langelier Index calculated from the inorganic analytical data for several untreated 
ground water samples from the site ranged from 0.49 to 0.51 (Table 11). This indicates 
the influent to the stripper has a scaling tendency. The Langelier Index of the treated 
water (after stripping) was calculated to be approximately 1.2, indicating a higher 
tendency to form scale deposits. The increase in scaling tendency across the tower is due 
to the stripping of carbon dioxide (CO2) from the ground water, which increases the pH 
of the water and reduces the solubility of calcium carbonate. The reduced CaC03 
solubility could result in precipitation of calcium carbonate on the tower packing. The 
Ryznar Index is 6.24 for the influent to the stripper. A Ryznar Index of less than 6.0 
indicates a scaling potential; therefore, no scaling of the piping system would be 
expected. 

5 Kemmer, F. N.. The Nalco Water Handbook, 2nd ed. McGraw-Hill, 1988. p. 417. 
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WELL PACKAGE 

The well package was used to simulate the proposed purge wells. All purge wells were 
simulated in the lower aquifer unit 

RECHARGE PACKAGE 

The recharge package was used to simulate the infiltration of precipitation. A recharge 
rate of 10 inches per year (2.64 x ft/s) was assigned to the upper-most layer. 

STRONGLY IMPUCITPROCEDURE PACKAGE 

The strongly implicit package was used to solve the ground water flow equations 
resulting from the model input All ground water flow simulations were conducted using 
the steady-state flow option. 

4.13 CALIBRATION 

After the model was set up, the ground water flow model was calibrated to the July 21, 
1992 water table elevations using the steady-state flow option (Figures 11 and 12). The 
model was also calibrated to the aquifer test conditions (Figure 13). A calibration of 
approximately two feet was obtained over most of the model area for the upper layer and 
approximately 1 foot or better for the lower layer. Because the upper layer is less 
significant in its contribution to the purge wells than the lower layer, the calibration is 
less important in the upper layer. 

4.2 GROUND WATER RECOVERY OPTIONS 

The ground water flow model was used to determine pumping rates for containing and 
capturing contaminated ground water from the proposed ground water management zone. 
The targeted zone of capture includes all of the ground water in the upper and lower 
layers of the aqtiifer beneath the site within the ground water management zone 
(Figure 10). 

The initial conditions (model inputs) for the purge well simulations were based on the 
hydraulic conductivities obtained from the model calibration. For modeling, the 
hydraulic conductivity values from the model calibration were increased by one-tenth of 
the calibrated hydraulic conductivity to allow for variations in the hydrogeologic system 
and provide for a margin of safety in the design capacity of the treatment system. During 
the modeling, the pumping rates for each scenario were increased until the desired zone 
of capture was obtained. 
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are required because the total VOCs emitted are less than eight pounds per hour. The 
Keystone stripper is not expected to emit more than a maximum of 2.5 pounds per hour 
total VOCs. 

4.3.1 VOC REMOVAL 

The main organic components in the ground water at the Keystone site are TCA and 
TCE. There are other contaminants present, but at significantly lower concentrations. 
TCE and TCA are the two constituents that set the design conditions for the stripping 
tower. The pilot test data and computer simulations were used to establish design criteria 
for the full-scale air stripper. The relative volatility of both TCE and TCA were used to 
determine the stripping factors for TCE and TCA, and the stripping factors were input 
into the computer simulation model. The calibrated computer model was used to 
determine the HQL for the stripping system. 

The design of the tower is based on the influent flow rate, which varies based on 
assumptions of well production and recovery requirements. As indicated, the minimum 
anticipated ground water flow rate produced fiom the four wells is expected to be 
approximately 450 gpm. The average ground water recovery rate is anticipated to be 
about 550 gpm, and the maximum recovery from the four wells is expected to be 650 
gpm. The air stripper is sized to treat up to 800 gpm to allow for the addition of more 
purge wells in the future, if needed. 

The anticipated average and maximum concentrations of organic contaminants in the 
feed were developed from the May 1992 quarterly monitoring well sampling results. The 
monitoring data from several wells located near the future recovery wells were blended 
on a flow-weighted basis proportional to their anticipated contribution to the full-scale 
stripper feed. The resulting feed concentration (Table 12) was multiplied by a safety 
factor of three and was used to size the stripper. This safety factor was applied to 
account for possible variations in ground water contaminant concentrations. This 
assumption is conservative based on past experience and the variability seen in the wells 
over time. The TCE and TCA inlet concentrations are expected to be 720 ug/1 and 
440 ug/1, respectively. 

The size of the tower was developed using the computer simulation model described 
earlier in this report The ground water-specific mass transfer data were input into the 
program along with the projected influent flow rate and concentration data. The 
temperature of the ground water feed to the stripper was conservatively assumed to be 
lOoC (50°?). The stripper will be packed with 1.5 inch LTHA polypropylene Pall rings. 
This packing type is relatively inexpensive and lightweight provides a large surface area 
for mass transfer, and has been proven in field studies to provide excellent stripping 
results. 
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The packed bed height of the stripper has been limited to thirty feet, resulting in an 
overall tower height of approximately fifty feeL The additional height of the tower is 
required to provide a liquid wet well at the base of the tower and a vapor disengagement 
space at the top of the tower. Holding the overall tower height to fifty feet allows the use 
of a stainless steel or a fiberglass reinforced plastic (FRP) tower without requiring 
extensive extemal support of the tower. 

The packing material is supported on a stainless steel gas injection plate. A stainless 
steel distributor installed above the packed section of the tower assures proper 
distribution of the liquid feed and adequate wetting of the packed surfaces. A demister 
pad will be installed above the distributor to reduce liquid carryover from the tower. The 
tower itself may be constructed of stainless steel or FRP. Piping fi-om the wells will be 
buried high density polyethylene (HDPE), except for exposed piping. The above ground 
piping in the tower area will be steel or FRP. 

The diameter of the tower was selected to provide sufficient removal of VOCs during 
stripping, to maintain liquid loading within recommended guidelines, and to limit 
pressure drop through the tower. The tower pressure drop determines the size of the air 
blower, and thus blower capital and operating costs. Liquid loading is defined as the 
throughput of the tower, expressed as pounds per hour of liquid, divided by the cross-
sectional flow area of the tower, meastired in square feet. The liquid loading will be held 
between 4000 lb/hr»ft2 and 15,000 lb/hr*ft2. 

An eight foot diameter tower has been selected for the air stripper. The liquid loading 
values for the eight foot tower are within the acceptable range. The loading is 5,478 
lb/hr»ft2 at the expected average flow rate of 550 gpm, 4,482 Ib/hr'ft^ at the design 
minimum flow rate of 450 gpm, and 7,968 Ib/hr^ft^ at the design maximum flow rate of 
800 gpm. The turndown ratio of the tower is the minimum flow rate divided by the 
maximum flow rate, or approximately 0.56. 

The air blower has been sized to provide the amount of air flow which results in the 
desired effluent quality. The design flow for the blower is 8,000 cubic feet per minute. 
This provides a ratio of air flow (cfin) to liquid flow (gpm) of 10:1. This ratio matches 
the basic criteria for blower sizing which has been proven in previous installations. This 
air flow rate produces a pressure drop through the tower of about 6 inches of water 
column at the design flow rate of 800 gpm. Assuming 25 percent additional pressure 
drop for the system piping and a 60 percent blower efficiency, the horsepower 
requirement is estimated to be about 15. 

The effluent fiom the tower will be pumped to an existing process cooling water supply 
line which currently feeds river water fi-om the canal by the steam plant to the wire mill 
pond. The required discharge pressure to enter this line varies between 40 and 60 pounds 
per square inch (psi). The tower effluent pumps have been preliminarily sized for 70 psi 
discharge pressure at the design flow rate of 800 gpm. A flow control valve on the pump 
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discharge will be interlocked with the level controls to maintain the liquid level in the 
base of the tower and the required cooling water supply. 

432 GROUND WATER CONDITIONING 

The ground water at the site has sufficient hardness and mineral content to have a scaling 
tendency in the air stripping system. Anticipated inorganic water quality data are 
presented in Table 11. The water will be treated by the addition of sulfuric acid to 
prevent scale build-up in the tower and piping system. Sulfuric acid (98 weight percent) 
will be continuously metered into the tower feed by a metering pump. The acid will be 
stored in a 6,000 gallon epoxy/fiberglass tank located near the air stripper. Acid 
consumption at 800 gpm has been calculated to be 7.75 gallons per hour, or 
approximately 5,580 gallons per month. 

The acid will be fed into the tower influent line prior to a static mixer. The mixer wiU 
provide adequate distribution of the acid in the tower feed and allow the acid to react to 
completion prior to being monitored by the influent pH controller. The acid feed pump 
will be sized to provide the required flow rate to lower the maximum influent flow of 800 
gpm to a pH of approximately 5.5. The acmal operating pH will be determined during 
start-up. A spare acid feed pump will be provided. 

The pH of the tower feed will be measured by a pH controller located on the feed line 
downstream of the acid injection point and static mixer. A second pH sensor located on 
the tower effluent will provide a feedback signal to the main pH controller. Redundant 
pH alarms will be provided on the system to prevent discharge of water at an undesirable 
pH level. 

4.4 GROUND WATER REUSE/DISCHARGE 

Treated effluent from the air stripping system will be pumped into the river water supply 
line running from the steam plant to the wire mill pond. The stripper effluent is expected 
to be below a maximum of 5 ug/1 or detection limits for all the organic contaminants 
identified in the ground water. The other characteristics of the water, such as hardness 
and mineral content, are not expected to affect the process cooling or mill processes 
because the scaling potential of the water will be neutralized. After passing through the 
mill water system, the stripped ground water will be sent through the existing waste 
water treatment system and discharged through an existing NPDES permitted outfall. 
The monitoring point for organic contaminants in the treated ground water will be at the 
stripper discharge, prior to mixing with the river water in the wire mill cooling water 
supply line. 
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The best tie-in point is at the steam plant, where the supply header exits the building. 
The effluent will be pumped by the tower effluent pump through a buried eight inch 
carbon steel line (or equivalent) to an underground tie-in with the existing supply header. 
The header is fed currently from two pumps in the steam plant basement The discharge 
pressure of those pumps is approximately 60 psi. The air stripping tower effluent pumps 
will be sized to provide enough pressure to enter the header. A pressure controller will 
be installed in the header downstream of the tie-in point. This controller will position the 
existing valve on the header (located in the steam plant basement at the discharge of the 
existing pumps) to maintain the desired flow rate to the wire mill pond. The stripper 
effluent will have priority in the line and the steam plant pump flow will vary on demand 
to maintain header pressure. 

5,0 AIR ANP WATER PISCHARGE PERMfT REOUmEMENTS 

State of Illinois and U.S. EPA regulations require permits for both the air and water 
discharges from the ground water recovery and treatment system. The following 
compounds are included in the air and water permit applications attached as Appendix G 
and Appendix H, respectively: 

Carbon tetrachloride 

Chloroethane 

Chloroform 

1,1 -Dichloroethane 

1,2-Dichloroethane 

1,1 -Dichloroethylene 

Methylene chloride 

Tetrachloroethylene 

Toluene 

Trans-1,2-dichloroethylene 

1,1,1 -Trichloroethane 

Trichloroethylene 

Vinyl chloride 
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5.2 AIR DISCHARGE PERMIT 

The quantities of VOCs expected to be discharged from the air stripper to the ambient air 
were determined by performing a mass balance on the stripper for the average and 
maximum scenarios. The difference between the expected ground water influent VOC 
concentration and treated effluent VOC concentration was used to determine the quantity 
of VOCs which would be transferred into the air discharge. The VOC mass loadings in 
both the stripper influent and effluent were then determined by multiplying the ground 
water VOC concentrations by the design ground water flow rates for the system. The 
estimated influent ground water VOC concentrations were obtained from May 1992 
ground water data for monitoring wells near the proposed recovery wells. The maxinrmm 
expected concentrations were obtained by multiplying the May 1992 sampling results by 
three. This assumption is conservative based on past experience and the variability seen 
in the wells over time. Table 12 summarizes the anticipated ground water VOC 
concentration data for the full-scale system. The air stripper effluent VOC 
concentrations were conservatively assumed to be zero for this calculation; therefore, all 
of the VOCs would be discharged to the atmosphere. 

The quantity of VOCs discharged to the atmosphere from the air stripper was calculated 
as follows: 

Average: 

(1.6 mg/1 - 0 mg/1) X (550 gal/min) x (3.785 L/gal) x (Ig/lOOO mg) x (1 lb/454 g) x (60 
min/hr) 

= 0.451b/hr 

Maximum: 

(4.9 mg/1 - 0 mg/1) x (800 gal/min) x (3.785 L/gal) x (1 g/lCXX) mg) x (1 lb/454 g) x (60 
min/hr) 

= 1.96 Ib/hr 

The maximum total pounds per hour of VOCs expected to be emitted to the atmosphere 
is 1.96 Ib/hr. This is well below the limit of 8.0 Ibs/hr as stated in 35 Illinois 
Administrative Code 215.301. Therefore, the proposed air stripping system does not 
require air pollution control equipment according to Illinois regulations. All appropriate 
State of Illinois application forms are included in Appendix G. 
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6.0 COST ESTIMATE 

6.1 EVALUATION OF PROJECT COSTS 

A cost estimate for this project has been prepared by adjusting and updating the previous 
estimate, (June 15,1992), to reflect changes in the design basis. The capital cost for the 
project is estimated to be approximately $1,360,000 including a 20 percent contingency. 
Changes in ground water recovery and treatment flow rates and in well locations account 
for the majority of the changes in the cost estimates. A detailed breakdown of the capital 
and operating costs are included in Appendix F. 

Below is a summary of the estimated costs for a 10 year ground water remediation 
program. These estimates include the annual costs for operation and ground water 
monitoring for VOCs. 

Estimated 
Annual . Cost for 

Capital Operating 10 Year 
Cost Cost Program 

o Air Stripping $1,360,000 $180,000 $3,160,000 

o Ground Water Monitoring 65,000 650.(XX) 

Total 10 Year Estimated Cost $3310,000 

Several outstanding issues must be settled prior to development of a definitive cost 
estimate. The items include; exact recovery well locations, routing of the stripper 
effluent line and tie-in point, determination of underground interferences, and possible 
coordination with the mill for acid storage or delivery. These issues will be addressed in 
the detailed design documents which will be used for contractor bidding and 
construction. 
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tower will be constructed of stainless steel or FRP with stainless steel 
internals and supports; 

a demister pad will be installed at the top of the tower, 

the tower will have a 30-foot section of packing material; 

overall tower height will be approximately 50 feet total, including packed 
bed, liquid wet well and vapor disengagement space 

packing will be 1.5-inch LTHA polypropylene Pall rings; 

tower diameter will be eight feet; 

tower and above ground feed lines will be heat traced and insulated; 

tower feed will have a flow recorder/totalizer installed; 

the tower will be located north of the steam plant; 

power for the stripping system is available locally; 

the air blower for the tower will be rated for 10 inches water column at 
8,000 CFM, and require approximately 15 horsepower; 

automatic shutdowns will be supplied for, 

- low water level in purge well(s), 

- loss of feed, 

- low flow from purge wells, 

- loss of blower discharge pressure, 

- pH out of range (influent or effluent), 

- low flow from effluent pump, 

- high liquid level in tower bottom 

a common trouble alarm will be directed to a central control location; 

instrumentation, recorder(s), and some of the equipment will be housed in 
a new, local building, (approximately 20' by 20'). 
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7.3 GROUND WATER CGNDITIGNING AND REUSE 

The design basis assumed for the ground water conditioning and reuse system is: 

tower influent will be decreased to a pH of approximately S.S prior to 
entering the tower; 

acid used will be 98 weight percent sulfuric ^d; 

acid consumption at maximum ground water flow rate is 7.8 gallons per 
hour or 5,600 gallons per month; 

acidification will be continuous, based on pH measurement of the feed 
stream; 

acid will be stored near the tower in a new 6,000 acid resistant 
epoxy/fiberglass storage tank; 

the storage tank will have secondary containment; 

the acid will be fed to the stripper feed by a positive displacement pxunp; 

the pump is preliminarily sized for 10 gallons per hour at SO psig 
discharge pressure; 

the acid pump will be fully spared; 

flow control of the acid feed pump will be accomplished by a pH 
controller on the tower inlet line sending a signal to adjust the speed of the 
acid feed pump; 

treated effluent will be pumped by one of two new centrifugal pumps 
located at the tower base; 

effluent pumps are preliminarily sized for 800 gpm at 70 psi discharge (50 
horsepower); 

effluent will be pumped to the river water process cooling supply line 
ruiming from the steam plant to the wire mill pond 

a pressure control loop will be installed on the water header to insure 
adequate pressure is maintained in the header, 

the pressure controller will modulate an existing valve on the steam plant 
pump discharge. 
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7.4 PROCESS FLOW SCHEMATIC 

A preliminary Process Flow Schematic is included as Figure 15 and a preliminary plot 
plan of the air stripping unit is included as Figtue 16. 

8.0 REMEDIATION PROGRAM 

Based on the results of the aquifer test and pilot study and preliminary engineering design 
work, the following statements summarize the status of the ground water remediation 
program at the Keystone Steel & Wire Company facility: 

• The aquifer test and air stripping pilot study have demonstrated that 
ground water recovery based on ptunping and treating via air stripping are 
feasible technologies for remediation of the VOC contaminated ground 
water. 

• This report provides the preliminary design critraia for both the ground 
water recovery well/transmission piping system and the air 
stripping/chemical conditioning system. 

• The preliminary design criteria will be used to prepare detailed designs of 
both the groimd water recovery and treatment systems. The project 
schedule requires detailed designs to be complete by February 22, 1993. 
Work will begin immediately to meet this schedule. 

• Following preparation of detailed designs, the project schedule calls for 
contractor bids to be prepared and contracts to be awarded by April 19, 
1993. Assuming that no delays are incurred during approval of the 
remediation plan or permits, construction is expected to be complete by 
August 31,1993, and the stripper will start up at that time. 
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TABLES 



TABLE 1 

Summary of Drilling Methods 
Aquifer Test and Pilot Study 

Keystone Steel & Wire Company 

Poring Nyipber 

Pilot Boring 1 

Pilot Boring 2 

PW-1 

P-3 

P-4 

P-5 

P-6 

im} 

0-40' 

0-81' 

0-81' 

0-40' 

0-39' 

0-70.0' 

0 - 68.0' 

Mud Rotary^ 

40-70.8' 

81-81.7' 

39 - 68.5* 

Depth below grade that drilling technique was used. 



TABLE 2 

Summary of Soil Sampling Methods 
Aquifer Test and Pilot Study 

Keystone Steel & Wire Company 

Ppring Numbgr* 

Pilot Boring 1 

Pilot Boring 2 

P-4 

P-6 

Continuous 
5' Sampler 

5-40' 

4-39' 
49 - 69' 
71-74' 

4-39' 

5-62' 

Split Spoon 
24" SampHcr 

40-70.8' 

39 - 49' 
69-71' 
74-81.8' 

39 - 68' 

62 - 67.5' 

* Soil samples were not collected from borings PW-1, P-3, and P-5. 



TABLE 3 

Summary of Survey Data* 
Aquifer Test and Pilot Smdy 

Keystone Steel & Wire Conq)any 

Boring Northing 
(fw\) 

Easting 
Ground 

Elevation 
ffeet) 

Top of 
Casing 

Elevation 
ffeet) 

Pilot Boring 1 (P-5) 18,888.19 9,636.99 447.33 447.11 

Pilot Boring 2 (PW-1) 18,901.76 9,785.06 447.40 448.62 

P-3 18,891.03 9,754.87 447.61 447.27 

P-4 18,892.20 9,745.69 447.55 447.23 

P-6 18,897.67 9,569.23 447.25 446.90 

* All survey data were collected by Qark Engineers NW, Inc., Peoria, Illinois. 



TABLE4 
SUMMARY OF INORGANIC ANALYTICAL METHODS 

FOR GROUND WATER 

Parameter U.S. EPA Test Method* 

Calcium 200.7 
Iron 236.1 

Magnesium 200.7 
Manganese 243.1 

Total hardness 130.2 
Total alkalinity 310.1 

Bicarbonate alkalinity 310.1 
Total dissolved solids 160.1 
Total organic carbon 415.1 

Total suspended solids 160.2 
pH 150.1 

"Methods for Chemical Analysis of Water and Wastes," 3rd Ed., U.S. EPA. March 1983. 



TABLE 5 

SUMMARY OF EXPERIMENTAL PROCEDURE 
FOR AIR STRIPPING PILOT STUDY 

Keystone Steel & Wire Company 

SAMPLRC01,I.F.CT10N AND ANALYSIS 

VOCs 
INFLURNT AIR: WATER DURATION OF 

FLOW RATE AIR FLOW PACKING RATIO (CFM: TEST 
TRSTNO lOPM) RATRfCFMI HEIGHT rm GPMl INFLUENT EFFLUENT INFLURNT EFFLUENT fHOURSI 

1 20 --- Equipment 
Blank 

X O.I 

2 20 200 10 10:1 X X* X X 1.5 
3 20 300 10 15:1 X X* 1.5 
4 20 400 10 20:1 X X* 1.5 
5 30 300 10 10:1 X X* X X 2.0 
6 40 400 10 10:1 X X* 1.8 
7 40 400 20 10:1 X X* 2.0 
8 40 200 20 5:1 X X* X X 21.5 
9 40 120 20 3:1 X X* 21.5 
10 40 300 20 7.5:1 X X* 48.0 

* Duplicate sampler were collected and analyzed for QA/QC purposes during the pilot study. Duplicate samples are recommended to minimize potential for data scatter which may result due to sampling and analysis of 

VOC concentrations near detection limits. 



TABLE 6 

Data Correction Factors 
Aquifer Test and Pilot Study 

Keystone Steel & Wire Company 

WeU 
Number 

PW-1 

Residual 
Trend 

rft./dav^ 

Barometric 
Efficiency 
(nereent^ 

WeU 
Number 

PW-1 0.084 7 

P-4 0.065 10 

P-5 0.065 14 

P-6 0.060 27 

Average 0.069 15 



TABLE? 

Drawdown in Observation Wells Used 
During Aquifer Test 

Keystone Sted & Wire Company 

DRAWDOWN (Feet) 
Variable Rate Test Constant Rate Test 

Location 20 com 30 com 40 enm 40eDm 

Shallow Wells 

W-4 0.030 0.010 0.010 0.190 

P-3 -0.018 0.014 0.042 0.004 

T-4A 1.000 0.030 0.070 0.240 

T-7A 0.010 0.000 0.020 0.250 

T-9 0.050 0.090 0.220 
."A'.-.'.'.-.'.'.'.'.'.V.-.'.-.'.V.-.'.'.'A'.SV.'XV.W.'.'A'p.WMv.'PiV'Iv 

Deep Wells 

PW-1 22.055 29.375 39.812 41.296 

P-4 0.832 1.248 1.749 1.660 

P-5 0.741 1.124 1.534 1.474 

P-6 0.621 0.960 1.322 1.291 

T-3 0.440 0.790 1.100 1.300 

W-4D 0.090 0.110 0.220 0.470 

T-4B 0.250 0.500 0.700 0.860 

T-7B 1.000 1.36 1.600 



TABLE 8 

Summary of Aquifer Characteristics 
Aquifer Test & Pilot Study 

Keystone Steel & Wire Company 

Transmissivity Hydraulic Conductivity 

Well gpd/ft cm^/sec Storativity gpd/ft2 cm/sec 

P-4* 2,547 3.7E0 1.5E-3 150 7.1E-3 

P-5* 4,584 6.6E0 8.4E-4 437 2.1E-2 

P-6* 7,052 l.OEl 7.4E-5 403 1.9E-2 

T-3* 10,786 1.5E1 7.8E-5 1,438 6.8E-2 

T-4B* 7,769 l.lEl 7.6E-5 622 2.9E-2 

T-7B* 12,698 1.8E1 1.4E-4 847 4.0E-2 

Average 7,573 l.lEl 4.5E-4 650 3.1E-2 

Distance 
Drawdown 
Method 

24,361 3.5E1 l.OE-4 1,949 9.2E-2 

* Drawdown data evaluated using Hantush & Jacob Leaky Artesian Aquifer Model. 
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TABLE 9 

Liquid Phase 

Henry's Law and Relative 
Volatility Data for 1,1,1-TCA 

Vapor Phase Henry's Law 
Constant 
KTCA(2) 

Relative Volatility 
a(3) 

Xi ppm (volume)^^) Yi 

100 1.803 X 10-8 6.59 6.59 X 10-6 365 30,400 

200 2.704 X 10-8 13.18 1.32x10-5 487 40,600 

300 6.762 X 10-8 32.96 3.30 X 10-5 487 40,600 

(1) Meuuied in laboraloiy lest 
(2) KTCA = Xi 

Xi 
(3) a = KICA 

Kwaler 



TABLE 10 

AIR STRIPPINC PILOT TEST 
ANALYTICAL RESULTS 

Keystone Steel & Wire Company 
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TESTl 
Influent 
Effluent 1 

% Removal 

TEST 2 
Influent 12 9 200 81 120 33 9 770 8 
Effluent ND ND 1/1 1/1 ND ND ND 9/8 ND 

% Removal 99.5 98.8 98.9 

TESTS 
Influent 
Effluent 

% Removal 

TESTS 
Influent 16 380 130 49 1400 
Effluent ND ND/1 ND 3/ND ND 7/6 

% Removal 99.9 99.5 

TEST 4 
Influent 130 50 23 29 700 6 
Effluent 1/1 ND ND/4 ND 7/6 ND/1 ND 

% Removal 99.2 91.3 99.1 

150 
2/2 

98.7 

68 
2/1 

97.8 

53 
ND 

840 
13/13 
98.5 

ND/4 

TEST 6 
Influent 7 170 63 7 67 860 10 
Effluent ND 2/2 2/2 7/6 ND 17/17 ND 

% Removal 98.9 96.8 21.4 98.0 

TEST 7 
Influent 9 220 79 7 86 890 11 
Effluent ND ND ND ND ND ND/1 3/ND ND 

% Removal 99.9 

TESTS 
Influent 
Effluent 

% Removal 

7 
ND 

200 
ND 

58 
ND 

5 
ND 

140 
ND 

990 
2/2 

99.8 

TEST 9 
Influent 
Effluent 

% Removal 

6 
ND 

150 
ND 

45 
1/1 

97.8 
ND/1 

170 
ND 

980 
5/5 

99.5 

TEST 10 
Influent 
Effluent 

% Removal 

11 
ND 

300 
ND 

89 
ND 

490 
ND 

1500 
2/2 

99.9 
2/ND 

All coDceatntiou are listed as ug/l (ppb). 
ND 1= Noodetect for all analyses is less than I ug/L 
Only inlluent concentrations which are detecuble are shown. 
Percent removals are only calculated for detecuble influent and elTluent samples. 
Values shown with a dash indicate results of sample and duplicate sample. 



TABLE 11 

PROJECTED INORGANIC WATER QUALITY 
Proposed Ground Water Recovery System 

Keystone Steel & Wire Company 

Parameter(l) Tower Influent 

Calcium, (mg/1) 316 
Magnesium, (m^) 98 

Hardness (as CaC03, 1,222 
Bicarbonate Alkalinity (as CaC03, mg/1) 385 

Total Alkalinity (as CaC03, mg/1) 385 
Iron, (mg/1) 2.1 

pH 7.26 
Langelier Index 0.51 
, Ry znar Index 6.24 

(I) Based on a ground water pumping rale of 550 gpm from four weDs located as shown on Hgure 14, flow-weighted in praponion 

to anticipated well pun^ung rates. 



TABLE 12 

PROJECTED VOLATILE ORGANIC COMPOUND WATER QUALITY 
Proposed Ground Water Recovery System 

Keystone Steel & Wire Company 

Projected VQC Water Quality (mg/l) voc Average (i) Maximum (2) 
1,1-Dichloroethane 0.17 0.51 
1,1 -Dichloroethylene 0.13 0.39 
1 ̂ -Dichloroethylene 0.06 0.18 
Tetrachloroethylene 0.06 0.18 
1,1,1 -Trichloroethane 0.44 1.32 
Trichloroethylene 0.72 2.16 
Chloroform 0.012 0.036 
Methylene Chloride 0.03 0.09 
Toluene 0.008 0.024 
1,2-Dichloroethane 0.002 0.005 
Carbon Tetrachloride 0.01 0.03 
Total VOCs 1.6 4.9 
(1) Based cn VOC eoncentration r^otted in the May 1992 quaiteily mcniioting tepoit for monitoring wells located near proposed 

rccoveiy welh. The individual well dau were combiued on a llow-wdgbted basii accoiding to mdividnal well pumping rates 
shown in Figure 14. 

(2) Antidpaied maximtmi eqtials three times the average value. 
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Figure 2. Response of water level In purge well PW-1 to barometric pressure change from July 9 through 14, 1992. 
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Figure 3. Response of water level in piezometer P-4 to barometric pressure change from July 9 through 14, 1992. 
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Figure 4. Response of water level in piezometer P-5 to barometric pressure change from July 9 through 14, 1992. 
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Figure 5. Response of water level in piezometer P-6 to barometric pressure change from July 9 through 14, 1992. 



EXPLANATION 
T-3* Observation Well 

435.22 Elevation of Water Surface in Well 
in Feet Above MSL 

—436— Contour on Water Table; Contour 
Interval 0.5 Foot; Datum is MSL 

^ Flow Line; Direction of Ground 
Water Movement 

Figure 6 

Water Table Contours 
July 19, 1992 

WW ENGINEERING & SCIENCE 
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Concentration of Trichloroethylene and 
1,1,1-Trichloroethane During Variable Rate 

and Continuous Rate Aquifer Tests 



Line fits points #2,5,6,7 with equal air:water ratio of 10:1 (CFMtGPM) 
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Figure 8 Height of a Transfer Unit vs. Liquid Loading 
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KEYSTONE STEEL Sc WIRE CO. 

NOV, 1992 PEORIA. ILUNOIS o7029 
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EXPLANATION 
A - MONITORING WELL LOCATION 

• - MONITORING WELL CLUSTER 

• - TEMPORARY BENCH MARK LOCATION 

0 - PIEZOMETER 

^ - PIEZOMETER CLUSTER 

O - PURGE WELL LOCATION 

PROPOSED AREA OF GROUND WATER MANAGEMENT ZONE 

435 GROUND WATER CONTOUR (1 FT. INTERVAL) 

^ GROUND WATER FLOW DIRECTION 

WW Engineering & Science, Inc. 

FIGURE 13 

AQUIFER PUMP TEST 
MODEL CAUBRATION 

(LOWER AQUIFER) 
KEYSTONE STEEL tc WIRE CO. 

PEORIA. ILLINOIS 
NOV. 1992 07029 
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p-e/ps 
SULFURIC ACID METERING 

PUMP & SPARE 

-0 -0 

RECOVERY WELL D 

E=4 
GROUND WATER PUMP 

RECOVERY WELL C 

E=A 
GROUND WATER PUMP 

EXPLANATION 

0 FLOW INDICATOR 

0 LEVEL CONTROLLER 

pH CONTROLLER 

-0 

RECOVERY WELL B 

E=2 
GROUND WATER PUMP 

Q 
RECOVERY WELL A 

E=1 
GROUND WATER PUMP 

TO ATMOSPHERE 

•| 1 

£=1 
AIR STRIPPING 

TOWER 

P-5/5S 
EFFLUENT PUMP ft SPARE 

AMBIENT 

TREATED WATER TO COOLING 
WATER TIE-IN AT STEAM PLANT 

07029PIS 
VR110292 

WW Engineering ft Science, Inc. 

FIGURE 15 
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KEYSTONE STEEL ft WIRE CO. 
PEORIA, ILLINOIS 

NOVEMBER, 1992 07029 



EXPLANATION 
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PLOT PLAN 
GROUND WATER RECOVERY 

AND TREATMENT 

WW Engineering tt Science, Inc. 
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APPENDIX A 
WELL COMPLETION DIAGRAMS 

AND BORING LOGS 



WW ENGINEERING & SCIENCE 
5010 Stone am Road • Bloomington, IN 47408 • Phone (812)336-0972 • FAX (812)336-3991 

Site Keystcne Steel & Wire Comptuiy 
Date June 19.1992 
Logged by M. LyUe 
Location N 18.891.03 ft.; E9.754.r7 ft. 

Boring No. P-3 
Driller B. Cnchy/Fcn Diilling 
Elevation 447.61 
Page 1 of 1 

Water Level Start Finish 
Time Time 9:40AM Time iiiOA-M 
Date Date 6-19-92 Date 6-19-92 

s 

s 
«") (ft.) 

DESCRIPTION 

20 

0 - 40.0' See log for boring P.4 

Booom of Boring 40.0' 

Remarks 

BUnke/R£AA):/KEYSTONE/07029.00/l B/P-3 



WW ENGINEERING & SCIENCE 
sow Stone MUl Road • Bloomingion. IN 47408 • Phone (812)336-0972 • FAX (812)336-3991 

Site Keystone Steel & Wire Company 
Date June 18.1992 
Logged by J.A. Duwelius 
Location N 18,892.20 ft.: E 9.745.69 ft. 

No. 
Driller 
Elevation 
Page 

P-4 
B. Crachy/Fox Drilling 
447.55 ft. 
of 4 

Water Level Start Finish 
Time Time 7:30AM Time 3:30PM 
Date Date 6/18/92 Date 6/18/92 

S 
(6-) (ft.) 

DESCRIPTIO.N 

cs 5.0 5.0 

CS 5.0 5.0 

CS 5.0 4J 

CS 5.0 5.0 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 

2 

3 

4 

5 

6 

7 

8 

9 

20 

Fill, containing coal and slag. loam 

Silty cby loam, very dark grey (10 YR 3/1). color change at 6.6" to brown (10 YR 5/3). mottled, 
few, common, distinct, medium to coarse, yellowish brown (10 YR 5/6). slightly moist, slightly 
plastic, noncalcareous. color change contains coal fragments throughout 

Silty clay loam, mixed brown (10 YR 5/3) and gray (10 YR 5/1). mottled, common, distinct, 
coarse to very coarse, yellowish brown (10 ^R 5/6), moist, plastic, noncalcareous. contains coal 
fragments throughout 

Loam, gray (10 YR 5/1). mottled, few. distinct, coarse, yellowish brown (10 YR 5/6). moist, 
friable, noncalcareous. abrupt contact at 16". loamy sand, yellowish brown (10 YR 5/4). wet. 
loose, nonplastic. noncalcareous. abrupt contact at 17' us loam as 15' above, trace ooal fragmenu 

Silt loam, mixed gray (10 YR 5/1) and brown (10 YR 5/3). mouled. common, distinct, very 
coarse, yellowish brown (10 YR 5/6). moist, slightly plastic, friable, noncalcareous. abrupt 
contact 

Remarks Diedrich D-50 equipped with 3 3/4" ID / & 7 1/4 OD HSA. 

BUmkeMEA/a :/KE YSTONEAr7029.00/l B/P-4 



WW ENGINEERING & SCIENCE 
5010 Stone MUl Road • Bloomington, IN 4740S • Phone (812)336-0972 • FAX (812)336-3991 

Site Keyitone Steel & Wire Compuiy 
Date June 18.1992 
Logged by J.A. Duwelius/M. Lytic 
Location N 18.892.20 ft.; E 9.745.69 ft. 

No. P-4 
Driller B. Cnchy/Fcoi Drilling 
Elevation 447.55 ft. 
Page 2 of 4 

Water Level Start Finish 
Time Time 7:30AM Time 3:30P.M 
Date Date 6/18/92 Date 6/18/92 

< 

s 
(6") (ft.) 

DESCRIPTION 

cs 

cs 

cs 

ss 

5.0 

5.0 

5.0 

2.0 

5.0 

3J 

5.0 

1.1 

20 

40 

At 20S to silty clay loam, gny (10 YR 5/1). moist to ̂ astic. noncalcareous. abmpt contaa at 
21.5* to sOl loam, as 19' above 

SUi loam, gny (10 YR 5/1). moist, friable, sticky, calcareous, contains gnvel and fine sand 
loiiunationa. wet, pale red (2J YR 6/2) banding 

Sih loam as 24' above, contains fine sand and clay laminations, wet. (combined call loam) 

Sand. fine, gray (10 YR 5/1). wet, loose, nonplaslic. calcareous, well sorted and moderetely 
washed, contains moist tilt loam laminations 

Sand, at 34' above with silt loam laminations 

Remarks Switched to mud rotary at 39' with 3 1/2" tiieone 

BLAnke/REA/a:/KEYSTONEA77029.00/l B/P-4 



WW ENGINEERING & SCIENCE 
5010 Stone mi Road • Bloomingion. IN 47408 • Phone (812)336-0972 • FAX <812)336-3991 

Site Keysioae Sieel i Wire Company 
Date June 18.1992 
Logged by M. Lyiie 
Location N 18.892.20 ft.: E 9,745.69 ft. 

No. P-4 
Driller B. Qachy/Fox Drilling 
Elevation 447.55 ft. 
Page 3 of 4 

Water Level Start Finish 
Time Time 7:30AM Time 3:30PM 
Date Date 6/18/92 Date 6/18/92 

S I s 
(6") 

1 
I 

: t 
(tt.) 

R 
DESCRIPTION 

ss 

ss 

ss 

ss 

ss 

ss 

ss 

ss 

ss 

ss 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 0.0 

-in 

_ia 

WOH 

_ia 

40 

1 

2 

3 

4 

5 

6 

7 

8 

9 

50 

1 

2 

3 

4 

5 

6 

7 

8 

9 

60 

Sand, aa 39' above, with silt laminaiiona 

Silt loam, gray (10 YR 5/1), wet, moist, friable, sticky, calcareous, laminated, contact at 42.3' 
with sand, as 39' above 

Si1t loam, gray, as 41.0' above 

Sand, as 39.0' above 

Sand, as 39.0' above, contaa at 47.4' with silt loam, as 41.0' above, contact 48.2' with sand, as 
39.0' above 

Sand, as 39.0' above, contaa at 49.8' with silt loam, as 41.0' above, contaa at 50.4' with sand, as 
39.0' above 

Sand, as 39.0' above, grades to coarse at 52.0' 

Sand, coarse, gray (10 'YR 5/1). wet. washed and sotted, calcareous, contaa at 54.0' with 
loamy sand, very fine, gray (10 'YR 5/1). wet, ftiable, nonplastic, slightly laminated, calcareous 

Loamy sand, as 54.0' above, contains few stringers of silt loam 

Loamy sand, as 54.0' above, contaa at 57.7' with silt loam, as 41.0' above, contaa at 58.2' with 
sand, as 53.0' above 

No sample 

Remarks 

BL/mke/REA/a:/KEYSTONEAD7029.00/lB/P-4 



WW ENGINEERING & SCIENCE 
5010 Stone Mill Road • Bloomington. IS 47408 • Phone (812)336-0972 • FAX (812)336-3991 

Site Keynoae Steel &. Wire Company 
Date June 18.1992 
Logged by M. Lyiie 
Location N 18.892.20 ft.; E 9.745.69 ft. 

No. P-4 
Driller B. Crachy/Fox OrilUng 
Elevation 447js ft. 
Page 4 of 4 

Water Level Start Finish 
Time Time 7:30AM Time 3:30PM 
Date Date 6/18/92 Date 6/18/92 

S 
ly 

s 
(6") (It) 

DESCRIPTION 

ss 

ss 

ss 

ss 

2.0 

2.0 

2.0 

2.0 

1.0 

0.0 

2.0 

2.0 

1.6 

1.0 

11 
_UL 
_21. 
_4L 
41 

_2S_ 
_2S_ 

60 

1 

2 

3 

.4 

5 

6 

7 

8 

9 

70 

1 

2 

3 

4 

5 

6 

7 

8 

9 

80 

No rample 

Loamy rand. fine, as 54.0* above 

Loamy sand, as 54.0' above, contact at 64.0' with silt loam, as 41.0' above, contact at 64.6' with 
loamy sand, as 54.0' above 

Sand, coarse, brown (10 YR 5/3). wet, washed and sorted, calcareous 

Sand, as 65.0' above 

Bottom of Boeing 68.5(7 

Remarks 

BUmlce/REA/a:/KEYSTONEAI7029.0(Vl B/P-4 



WW ENGINEERING & SCIENCE 
sow Stont UUlRoad • BloomUgtOK. IN 4740S • Phone (812)336-0972 • FAX (812)336-3991 

Site Keystone Steel & Wire Ccnipuiy 
Date May 5.1992 
Logged by J.A. Duwelius 
Location N 18,888.19 fL; E 9.636-99 fL 

Boring No. 
Driller 
Elevation 
Page 1 

P-5 (Pilot Boring 1) 
Gary Yoclcy/ Fox Drilling 
447.33 ft. 
of 4 

Water Level Start Finish 
Time Time 2:00PM Time li:30/LM 
Date Date 5/5i92 Date 5/7/92 

S 
(«-) (ft.) 

I DESCRIPTION 

OS 5.0 0.4 

CS 5.0 3.8 

CS 5.0 3.5 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 

2 

3 

4 

5 

6 

7 

8 

9 

20 

FBI, hand dug to 4.5" (4-29-92) 

RD mixed with liliy day loam, gray and veiy datk gray (10 YR 5/1) and (10 YR 3/1). dry. soft, 
calcareous 

Silty clay, daric gieenish gray (5 GY 5/1). mottled, common, distinct, coarse, dark yellowish 
brown (10 YR 4/6). moist, fiiable. {dastic. noncalcareous. contains trace coal fragments, silty 
clay loam lamination and organic material 

Silty clay loam, dark greenish gray (5 GY 5/1). mottled, common, distinct, coarse, dark 
yellowish brown (10 YR 4/6). moist, plastic, abrupt contact at 17.5' to sand. fine, brown. 
(10 YR 5/3). wet. sticky, noncalcareous. well sort^ and poorly washed, abn^t contact at 17.8' 
to loam, gray and brown (10 YR 5/1) and (10 YR 5/3). wet. slightly plastic, noncalcareous. 
abrt^t contaa at 19.2' to silty clay loam, as 15.0' above 

Remarks ATV Diedrich D-50 equipped with 3 3/4" ID /7 1/4" OD HSA 

BUmke/lAD/a:/K£YSTONE/07029.00/P-5 



WW ENGINEERING & SCIENCE 
sow Stone MUlRoad • Bloominglon, IN 47408 • Phone (812)336-0972 • FAX (812)336-3991 

Site Keystone Steel & Wire Company 
Date May 5.1992 
Logged by J^. Duwelius 
Location M8.SS8.19 ft.; E 9,636.99 ft 

Boring No. 
DrUler 
Elevation 
Page 2 

P-5 (Pilot Boring 1) 
Gary Yocky/ Fox Drilling 
447.33 ft. 
of 4 

Water Level Start Finish 
Time Time X-OOP.M Time II;30A.M 
Date Date 5/5/92 Date 5/7/92 

S 
(6") 

( 
: 1 

(ft) 

DESCRIPTION 

CS 5.0 3.8 
20 

1 

2 

CS 5.0 4.0 

CS 5.0 2.0 

CS 5.0 4.7 

40 

Sand, medium to coarse, brown (10 YR 5/3), wet loose, noncalcareous, moderately sorted and 
washed, abrupt contaa at 21.5' to clay, trace pebbles, gray (10 YR 5/1), moist plastic, 
noncalcareous, abrupt contaa at 23.8' to sand, medium to coane, as 20.0' above, abrupt 
contaa at 24.4' to sandy gravel, fine to medium, brown (10ITR 5/3), wa, loose, noncalcareous 

SUiy clay loam, gray (10 YR 5/1), moist to wet plastic to loose, slightly calcareous, contains 
fine sand laminations throughout 

Sand, very fine to fine, gray (10 YR 5/1), wet loose, calcareous, well sorted and washed, trace 
of silt in spoon tip 

Loamy sand, fine, gray (10 YR 5/1), wet loose, calcareous, well sorted and washed, abrupt 
conua at 37.8' to sandy loam, gray (10 YR 5/1), wet slightly sticky, calcareous, contains fine 
sand lamiiutions, abrupt contaa at 38.9' to sandy graveL medium, gray (10 YR 5/1), wet, loose, 
calcareous 

Remarks Switched to mud rotary at 40.0 fea (3 1/2' triccne bit) 

BL/mke/IAD/a;/KEYSTONE/D7Q29.00/P-5 



WW ENGINEERING & SCIENCE 
5010 Stone Mill Road • Bloomingion. If! 47408 • Phone (812)336-0972 • FAX (812)336-3991 

Site Keystone Steel & Wire Company 
Date May S. 1992 
Logged by J.A. Duweiius 
Location N 18.888.19 fL;E 9.636.99 fL 

Boring No. P-S (Pilot Boring 1) 
Driller Gary Yoclcy/ Fox Drilling 
Elevation 447.33 ft. 
Page 3 of 4 

Water Level 1 Start Finish 
Time Time 2:00PM Time iiGOAM 
Date i Date 5/5/92 Date 5/7/92 

s 

s 
(«") 

; 
][ 

(ft) 

DESCRIPTION 

ss 

ss 

ss 

ss 

ss 

ss 

ss 

ss 

ss 

ss 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.7 

IJ 

1.1 

1.5 

IJ 

1.9 

1.8 

1.7 

_22 

_L. 

40 

9 

50 

60 

Sandy loam, fine, as 37.8' above, abrupt contact at 42.7 to loam, gray (10 YR 5/1). moist, 
plastic, calcareous, contains fine sand laminations, abrupt contact at 43.4' to loamy sand, fine, as 
35,ff 

Loamy sand, fine, as 35.0* above 

Loamy sand, fine, as 35.0' above, with silty day loam laminations 

Sand, fine, gray (10 YR 5/1), wet, loose, calcareous, well sorted and washed 

Silt loam, gray (10 'YR 5/1), wet to moist, plastic, calcareous, abrupt contaa at 51.3' to sand, 
fine, as 48.0' above 

Sand. fine, as 48.0' above, with clay laminatitm. abrupt contact at 52.8' to day. 
gray (10 'YR 5/1). moist, plastic, calcareous, abrupt contact at 53.1' to sandy loam. fine, 
gray (10 "YR 5/1). wet. loose, calcareous 

Sand, fine, and day, gray (10 "YR 5/1), wet to moist, loose to plastic calcareous, interbedded 
Ooam) 

Sand, fine, as 48.0' above, abrupt contact at 56.5' to silt loam, as 50.0' above, abrupt 
contact at 57.2' to sand, fine, as 48.0' above 

Sand. fine, as 48.0' above, abrupt contact at 59.2' to silt loam, as 50.0' above 

Remarks Three feet of heave at dC 

BL/mke/JAD/a:/KEYSTONE437029.00»P-5 



WW ENGINEERING & SCIENCE 
5010 Stone MUl Road • Bloomington. IN 47408 • Phone (812)336-0072 • FAX <812)336-3991 

Site Keynone Steel Se Wire Compuy 
Date May 5. 1992 
Logged by J.A. Ehiweliui 
Location N 18.888.19 ft; 9.636.99 ft. 

Boring No. 
Driller 
Elevation 
Page 4 

P-S (PHoi Bering 1) 
Gary Yocky/ Fox Drilling 
447.33 ft. 
of 4 

Water Level Start Finish 
Time Time 2:00PM Time II:30AM 
Date Date 5/5(92 Date 5/7/92 

s 

I 
* 

I 
i 
j 

s 
(6") (It) 

DESCRIPTION 

ss 

ss 

ss 

ss 

ss 

ss 

2.0 

2.0 

2.0 

2.0 

2.0 

0.8 

1.6 

2.0 

1.7 

1.4 

1.3 

0.8 

JIL 

-21. 
.M. 

?•> 
-2L 

_Z6_ 

100/3 

60 

1 

2 

3 

4 

5 

6 

7 

8 

9 

70 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

Sandy loam, fine to very fine, gray (10 YR S/1). wet. loose, calcareoiu. well sorted and washed 

Silt loam, gray (10 YR S/1). moist, plastic, calcareous, contains very fine sand laminations 

Sand. fine, gray (10 YR S/1). wet, loose, calcareous, well sotted and washed, contains silty clay 
laminations, abrupt color change at 6S.6' to strong brown (7 J YR S/8) 

Sandy loam, fine to medium, brown (10 YR S/3). wet. loose, slightly calcareous, well sorted and 
washed 

Sandy loam, fine to medium, as 66.0' above 

Sandy loam, fine to medium, as 66.0' above, abrupt contact at 70S to shale, gray (10 YR 5A), 
dry. hard, noncalcareous 

Bottom of Bering 70.8 feet 

Remarks Boring was backfilled with cement-bentonite grout on completion. 

BL'mke/JAD/a:fiCEYSTONEA)7029.0(V?-S 



WW ESGINEERING & SCIENCE 
iOlO SlOlu MUl Road • Bloomingtcn. IN 47408 • Phoiu (812)336-0972 • FAX (8J2)336-399I 

Site Keysiooe Sieel & Wire Company 
Date June 22.1992 
Logged by M. Lytic 
Locatioil N 18,897.67 ft.. E 9469.23 ft. 

Boring No. 
DrUler 
Elevation 
Page 1 

P-6 
B. Crechy/Fox Drilling 
447.25 ft. 
Of 4 

Water Level Start Finish 
Time Time lOJOAM Time 11K)0A.M 
Date Date 6-22-92 Date 6-23-92 

S 
(6") 

( 

(ft.) 

DESCRIPTION 

cs 5.0 2.5 

CS 5.0 5.0 

CS 5.0 4.9 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 

2 

3 

4 

5 

6 

7 

8 

9 

20 

Auger drill through cinder fill 

Sand, coatse. very dark gray (10 YR 3/1). moist, loose, washed and sorted, calcareous, abrupt 
conuci at 54' with siliy clay loam, dark grey (5 YR 4/1), moist, friaUe, plastic, nonsticky, 
massive, iron stains, nonealcareous, plant fragmesus throughout 

Siliy clay loam, as 5.5* above, ctdor change at 124' to gray (5 YR 5/1), gradual contact at 14.0' 
to loamy sand, fine, gray (5 YR 5/1), mast to wet, friable, calcareous 

Loamy sand, as 14.0' above with layen of silty day loam, contaa at 17.0' with sandy loatti, fine, 
brown (10 YR 5/3), moist, very friable, plastic, mottled, very dark grayish brown (10 YR 3/2), 
calcareous, iron stains from 18.1' -19.3', contaa at 19.3' with loamy sand, medium, 
brown (10 YR 5/3), wet, ntxiplastic, calcareous 

Remarks 

BUmke/REA/a:/KEYSTONEAr7029.00/l B/P.6 



WW ENGINEERING & SCIENCE 
sow Stone MUlRood • Bloomington. IS 4740S • Phone (812)336-0972 • FAX (812)336-3991 

Site Keystone Steel & Wire Company 
Date June 22.1992 
Logged by M. Lytie 
Location N 18,897.67 fL, E 9.569.23 ft. 

Boring No. P-6 
Driller B. Crachy/Fox Drilling 
Elevation 447.25 ft. 
Page 2 of 4 

Water Level Start Finish 
Time Time 10:30AM Time liKXlAM 
Date Date 6-22-92 Date 6-23-92 

(6") 

( 

: I 
(n.) 

DESCRIPTION 

cs 5.0 

CS 5.0 

CS 5.0 

3.9 

4.7 

5.0 

CS 5.0 2.0 

20 

1 

2 

3 

4 

5 

6 

7 

8 

9 

30 

1 

2 

3 

4 

5 

6 

7 

8 

9 

40 

Sand, coane. daric yellowish brown (10 YR 3/6). wet. pooily wished and sorted 

Sand, as 20' above, abrupt contaa at 25.4' with sandy clay loam. fine, dark gray (7.5 'YR 41), 
wet, friable, plastic, nonsiicfcy. massive, laminated, calcareous 

Sandy day loam, as 25.4' above, abrupt coiuaa at 34.7' with sand. fine, dark grey (7.5 YR 41), 
wet. washed and sorted, calcareous 

Sand. fine, as 34.7 above, most na recovered by sampler, conua at 38.0' with sandy clay loam, 
as 25.4' above, with layen of sand 

Remarks 

BUmke/REA/a:/KEYSTONEAn029.00/l B/P-6 



WW ENGINEERING & SCIENCE 
$010 Stone Mill Road • Bloomington, If/ 47408 • Phone (812)336-0972 • FAX (812)336-3991 

Site Keynone Steel St Wire Con^ny 
Date JUDC 22 - 23.1992 
Logged by M. Lytle 
Location N 18.897.67 ft.. E9m23 ft. 

Boring No. P-6 
Driller B. Cnchy/Fox DrilliDg 
Elevation 447.25 ft. 
Page 3 of 4 

Water Level Start Finish 
Time Time 10:30AM Time 11K)0AM 
Date Date 6-22-92 Date 6-23-92 

I 

s «••) ! 
It 

(tl.) 

DESCRIPTION 

cs 

cs 

cs 

cs 

5.0 

5.0 

5.0 

5.0 

1.8 

2.6 

3.0 

0.0 

40 

1 

2 

3 

4 

5 

6 

7 

8 

9 

50 

1 

2 

3 

4 

5 

6 

7 

8 

9 

60 

Sandy gravel, coaixe. gray (10 YR 5A). wet. well washed, calcareous, contact at 40.9' with 
sand, medium, yellowish brown (10 YR 5/4). wet. poorly washed and sorted, calcareous 

Sand, medium, gray (10 YR 5/1). wet. washed and soned. contact at 47.4' with silt loam, 
line. sand, gray (10 YR 5/1). wet. plastic nonsticlcy. massive, slightly laminated, 
calcareous 

Loamy sand, line to medium, dark grayish brown (10 YR 4/2). wet. poorly washed and sorted. ' 
laminated with silt stringers, calcareous 

No recovery 

Remarks 

BL/mke/REA/a;/KEYSTONEA)7029.00/l B/P-6 



WW ENGINEERING & SCIENCE 
sow Stone Mill Road • Bloomingion. IN 47408 • Phone (812)336-0972 • FAX (812)336-3991 

Site Keystone Steel & Wire Company 
Date June 23.1992 
Logged by M. Lytie 
Location N 18.897.67 ft.. E9i69.23 ft. 

Boring No. P-6 
Driller B. Qachy/Fox Drilling 
Elevation 447.25 ft. 
Page 4 of 4 

Water Level 1 Start Finish 
Time Time 10:30AM Time IIK)OAM 
Date 1 Date 6-22-92 Date 6-23-92 

\ < 

S 
(6") (ft-) 

DESCRIPTION 

cs 

ss 

ss 

3.0 

2.5 

2.0 

1.7 

1.5 

_fiS_ 
JZi. 

60 

7 

80 

Loamy sand, as 50.0' above, abrupt contact at 61.2' with sand, coarse, yellowish 
brown (10 YR 5/4). wet, washed and sorted, calcareous 

Sand, as 61.2'above 

Bottom of Boring 68.0'. auger refusal. Bedrock 

Remarks Auger refusal at 62.5'. go to 2' hammered SS 63.0' - 65.5'. augers sank approximately 0.5' ludet own weight as sample toot was pulled out of 
hole. 
No sample retained by spoon. 

BL/mke/REA/a:/KEYSTONEA)7029.00/lB/P-6 



WW ENGINEERING & SCIENCE 
5010 Stone MdlRoad • Bloomingion. IS 47408 • Phone (812)336-0972 • FAX (812)336-3991 

Site Keystone Steel & Wire Company 
Date June IS. 1992 
Logged by J.A. Duwelius 
Location N 18,901.76 ft; E 9,785.06 ft. 

Boring No. 
DrQIer 
Elevation 
Page 1 

PW-l (Pact Boring 2) 
B. Ctachy/Fox Drilling 
447.40 ft. 
Of 5 

Water Level Start Finish 
Time Time 3:45PM Time i:26P.M 
Date Date 6/15/92 Date 6/17/92 

: t 

I s 
(6-) (n.) 

DESCRIPTION 

cs 5.0 5.0 

CS 5.0 4.6 

CS 5.0 

CS 5.0 

5.0 

5.0 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 

2 

3 

4 

5 

6 

7 

8 

9 

20 

Fill, sleg and coal, hand dug 0 to 4.0' 

Silty clay loam, very dark gray (10 YR 3/1), mottled, coinmcn, distinct, medium, yellowiih 
brown (10 YR 5/8), gradual color change at 6.8* to mixed yellowish brown and gray (10 YR 5/8) 
and (10 YR 5/1), slightly moist, plastic, ncncalcareous, contains ftne sand clasu 

Sihy clay loam, mixed gray and yellowish brown (10 YR 5/1) and (10 YR 5/6), mottled, 
common, distinci, medium, brownish yellow (10 YR 6/8), moist, slightly plastic, noncalcarecus, 
contairts coal fragments throughout 

Silty clay, light gray (5 Y 7/1), dry, soft, ncncalcareous, molded, common, distinct, coarse, 
brownish yellow (10 YR 6/8), abrupt ccntaa at 15.8' to loam, light gray (5 Y 7/1), moist, friable, 
ncncalcareous, abrupt contact at 16.6' to loamy sand, brown (10 YR 5/3), wet, loose, nonplastic, 
noncalcareous, abrupt contact at 17.7' to silty clay, gray (10 YR 5/1), mottled, common, distinct, 
very coarse, dry, soft, ncncalcareous 

Loam, light gray (10 YR 7/1), moist, firm, ncncalcaieous. abrupt conuct at 20.4' to silt loam, 
gray (10 YR 5/1), moist, firm, ncncalcareous, abrupt ctmuci at 22.9' to loam, gray (10 YR 5/1), 
mottled, common, distinct, very cttarse, yellowish brown (10 YR 5/6), moist, very friable, 
ncncalcareous 

Remarks Diedrich D-50 equipped with 3 3/4" ID/7 1/4" OD HSA 

BLAnke/IAD/a:/KEYSTONE/D7029.03/FW.l 



WW ENGINEERING & SCIENCE 
sow Stone Mill Road • Bloomington. IN 47408 • Phone (812)336-0972 • FAX (812)336-3991 

Site Keystone Steel 8L Wire Corapuiy 
Date June 15.1992 
Logged by IJL. Duwelius 
Location N 18.90I.76 ft.-. E 9.785.06 ft. 

Boring No. pw-i (Klct Boring 2) 
Driller B. Cnchy/Fox Drilling 
Elevation 447.40 ft. 
Page 2 of 5 

Water Level Start Finish 
Time Time 3:45PM Time i:26PM 
Date Date 6(15/92 Date 6/17/92 

f ^ i 1 1 
(6") (n.) 1 DESCRIPTION 

20 20 

1 1 

2 

cs 5.0 5.0 Silt loam, grey (10 YR 5/1). with pale red and black varves (2-5 YR 6/2) and (10 YR 2/1). 
moist, friable, lUghtly calcareous 5 
Silt loam, grey (10 YR 5/1). with pale red and black varves (2-5 YR 6/2) and (10 YR 2/1). 
moist, friable, lUghtly calcareous 
Silt loam, grey (10 YR 5/1). with pale red and black varves (2-5 YR 6/2) and (10 YR 2/1). 
moist, friable, lUghtly calcareous 

5 

7 

8 8 

9 cs 5.0 4.0 Silt loam, as 24.0 above, abn^t eooiaci at 32.0' to sandy gnvel. gray (10 YR 5/1). wet, 
loose, nonplastic. calcareous, abrupt conua at 33.4' to sill loam, as 24.0 above, but contains 
wood fngmems. abmpt contact at 33.T u> sand, fine, black and gray (10 YR 2/1) and 
(10 YR 5/1), wet, loose, nonplastic. calcareous 

30 
Silt loam, as 24.0 above, abn^t eooiaci at 32.0' to sandy gnvel. gray (10 YR 5/1). wet, 
loose, nonplastic. calcareous, abrupt conua at 33.4' to sill loam, as 24.0 above, but contains 
wood fngmems. abmpt contact at 33.T u> sand, fine, black and gray (10 YR 2/1) and 
(10 YR 5/1), wet, loose, nonplastic. calcareous 

30 
Silt loam, as 24.0 above, abn^t eooiaci at 32.0' to sandy gnvel. gray (10 YR 5/1). wet, 
loose, nonplastic. calcareous, abrupt conua at 33.4' to sill loam, as 24.0 above, but contains 
wood fngmems. abmpt contact at 33.T u> sand, fine, black and gray (10 YR 2/1) and 
(10 YR 5/1), wet, loose, nonplastic. calcareous 1 

Silt loam, as 24.0 above, abn^t eooiaci at 32.0' to sandy gnvel. gray (10 YR 5/1). wet, 
loose, nonplastic. calcareous, abrupt conua at 33.4' to sill loam, as 24.0 above, but contains 
wood fngmems. abmpt contact at 33.T u> sand, fine, black and gray (10 YR 2/1) and 
(10 YR 5/1), wet, loose, nonplastic. calcareous 1 

Silt loam, as 24.0 above, abn^t eooiaci at 32.0' to sandy gnvel. gray (10 YR 5/1). wet, 
loose, nonplastic. calcareous, abrupt conua at 33.4' to sill loam, as 24.0 above, but contains 
wood fngmems. abmpt contact at 33.T u> sand, fine, black and gray (10 YR 2/1) and 
(10 YR 5/1), wet, loose, nonplastic. calcareous 

2 

'I J 

4 
cs 5.0 5.0 Sand, fine to medium, slightly granular, brown (10 YR 5/3). wet. loose, nonplastic. calcareous, 

abrupt oontaa at 37.6' to loamy sand, medium to coarse, slightly pebbly, brown (10 YR 5/3) 
wet, loose, non^astic, calcareous 

< 
Sand, fine to medium, slightly granular, brown (10 YR 5/3). wet. loose, nonplastic. calcareous, 
abrupt oontaa at 37.6' to loamy sand, medium to coarse, slightly pebbly, brown (10 YR 5/3) 
wet, loose, non^astic, calcareous 

J 

Sand, fine to medium, slightly granular, brown (10 YR 5/3). wet. loose, nonplastic. calcareous, 
abrupt oontaa at 37.6' to loamy sand, medium to coarse, slightly pebbly, brown (10 YR 5/3) 
wet, loose, non^astic, calcareous 

Sand, fine to medium, slightly granular, brown (10 YR 5/3). wet. loose, nonplastic. calcareous, 
abrupt oontaa at 37.6' to loamy sand, medium to coarse, slightly pebbly, brown (10 YR 5/3) 
wet, loose, non^astic, calcareous 

w 

7 

8 8 

0 
ss 2.0 2.0 17 

7 
Sand, fine to coane, pebbly, graded bedding, brown (10 YR 5/3). wet, loose, nonplastic. 
calcareous, contains coal fragments, moderately sorted and washed, trace of silt loam in tip of 
spoon 

20 40 
Sand, fine to coane, pebbly, graded bedding, brown (10 YR 5/3). wet, loose, nonplastic. 
calcareous, contains coal fragments, moderately sorted and washed, trace of silt loam in tip of 
spoon 

40 
Sand, fine to coane, pebbly, graded bedding, brown (10 YR 5/3). wet, loose, nonplastic. 
calcareous, contains coal fragments, moderately sorted and washed, trace of silt loam in tip of 
spoon 

Remarks 

BUmke/IAD/«:«EYSTONE/07a29.03/PW.l 



WW ENGINEERING & SCIENCE 
sow Stone mi Road • Bloomington. IN 4740S • Phone (8I2)3364X>72 • FAX (8121336-3991 

Site Keystooe Steel St Wire Company 
Date June 15,1992 
Logged by J.A. Ouwelius 
Location N18.901.76 ft.; £9,785.06 ft. 

Boring No. PW-l (Pilct Boring 2) 
Driller B. Cncfay/Fox Drilling 
Elevation 447.40 ft. 
Page 3 of 5 

Water Level Start Finish 
Time Time 3:45PM Time i:26PM 
Date Date 6/15/92 Date 6^7/92 

1 < 

\ s 
(6") (It) 

DESCRIPTION 

ss 

ss 

ss 

ss 

cs 

cs 

cs 

2.0 

2.0 

1.0 

2.0 

5.0 

5.0 

5.0 

1.8 

IS 

1.0 

2.0 

4.0 

2.0 

4.0 

J2_ 
_2fi_ 
JL. 
_La_ 
J21. 

JJL 
JIL 

_lfi£L 

14 
JUL 

40 

60 

Sand, fine, trace granules, gray (10 YR. 5/1). wet, loose, nonplastic, calcareous, well sorted and 
iiKxierately washed 

Loamy sand, fine, gray (10 YR 5/1), wet, loose, nonplastic, calcareous, moderately sotted and 
poorly washed 

Sand, fine, gray (10 YR 5/1). wet, loose, nonplastic, calcareous, well soned and moderately 
washed 

Slit loam, gray (10 YR 5/1), wet, nonplastic, calcareous, contains fine sand laminations, abrupt 
contact at 48.1' to loamy sand, fine to medium, gray (10 YR 5/1). wet, loose, nonplastic, 
calcareous 

Loam, gray (10 YR 5/1), wet, nonplastic, calcareous, (present as laminated fine sand and silt 
loam) 

Loamy sand, fine to medium, gray (10 YR 5/1), wet, loose, nonplastic. calcareous, moderately 
sorted and washed, abrupt contact at 58.3' to loam, as 49.0' above 

Loam, gray (10 YR 5/1), wet. nonplastic, calcareous 

Remarks 

BLmke/JAD/a:/lCE YSTONE/07029.03/PW. 1 



WW ENGINEERING & SCIENCE 
sow Stone MUl Road • Bloomingion. IN 4740S • Phone (812)336-0972 • FAX (812)336-3991 

Site Keystone Steel & Wire Company 
Date June IS, 1992 
Logged by J.A. Duweiius 
Location N 18.901.76 ft.; E 9,785.06 ft. 

Boring No. PW-l (PUot Boring 2) 
Driller B. Crachy/Fox Drilling 
Elevation 447.40 ft 
Page 4 of 5 

Water Level Start Finish 
Time Time 3;45P.M Time 1:26PM 
Date Date 6/15/92 Date 6/17/92 

: I I s 
(6-) 

I 
( 
I 

(ft.) 

DESCRIPTION 

OS 

ss 

cs 

ss 

ss 

ss 

5.0 

2.0 

3.0 

2.0 

1.65 

1.65 

4.0 

1.7 

3.0 

2.0 

1.65 

1.65 

Ji. 
19 

17 
_22_ 
_2!L 
_2Q_ 
_2L 
-21. 
_2fi_ 
100 r 

100 r 

60 

1 

2 

3 

4 

5 

6 

7 

8 

9 

70 

1 

2 

3 

4 

5 

6 

7 

8 

9 

80 

Loam, as 59.0' above, abmpt ccnuci at 67.5' to sand, fine to medium, gray (10 YR 5/1), abrupt 
color change at 68.3' to strong brown (7.5 YR 5/8), wet, loose, ncnplastic. calcareous, well 
sorted and washed 

Sand, fine, brown (10 YR 5/3), wet, loose, calcareous, well sorted and moderately washed 

Sand, fine to medium, as 69.0' above 

Sand, fine to medium, brown (10 YR 5/3) wet. loose, nonplastic, calcareous, moderately sorted 
and washed 

Sand, firw to medium, as 74.0' above 

Sand, fine to medium, as 74.0' above 

Remarks 

BUnke/JAD/b;/KEYSTONEAJ7029.03/PW-l 



WW ENGINEERING & SCIENCE 
5010 Stone MUl Road • Bloomingion, IN 47408 • Phone (812)336-0972 • FAX (812)336-3991 

Site Keystooe Steel 8L Wire Company 
Date June 15.1992 
Logged by J.A. Duweiiiu 
Location N 18.901.76 ft.: E 9.785.06 ft. 

Boring No. pw-i (Piiot Boring 2) 
Driller B. Crachy/Fox Drilling 
Elevation 447.40 ft. 
Page 5 of 5 

Water Level Start Finish 
Time Time 3:45PM Time i:26PM 
Date Date 6/15/92 Date 6/17/92 

S 
«") (ft.) 

i 
DESCRIPTION 

ss 

ss 

1.25 

0.45 

1.25 

0.45 

_2S_ 
04 

1W 5-

80 
Sand, line to mediutiv as 74.0' above 

Shale at 81.0'. gray (10 YK. 5/1). dry. very hard, slightly calcareous 

Remarks Switched to mud rotary at 81.0' with 3 1/2' tricone bit 

BlVtnke/J AD/a:/KEYSTONEA)7029.03/PW-1 



WW Eng'neemg & Sc'ence" 
SOIOSione MURoad 

Btoommgioa Indiana a7408 • (B 13)3360073 
A Strnmii Enuironnwnial CroLp Coinpcnu 

Well Completion Diagram 
P-3 Well No. 

Projea: Keystone Steel & Wire Company 
Time & Date: Started — 

Completed 

6-19-92 9:40Am 
6-19-92 11:20AM 

installed By: P. PrRrhy/Fpj^ Drilling 
Inspeaed By: M. Lytle 

Location: N 18,891.03 ft.; E 9,754.87 ft. 

Ground Surface 

Reference Point 
(Top of Casing) 

Guard Pipe 

Backnil 
Cement Grout 

5 gallons 
Bentonite Seal 

Granular Pack: 
^5 Qu^rtg 

i^and 

Well Screen 

Bottom of Bore Hole 

! 

447.61 FT. (MSL) 
447.27 FT. (MSL) 

Diedrich D-50 Drilling Method: 
3 3/4" ID / 7 1/4" CD HSA 

Screen: 
Type 2" 304 Stainless Steel 

Slot Size 
Top Blank — 
Bottom Blank 
Total Screen -
Total Length -

0.010 
0.26' 
0.36 
4.99 
5.61 

Stand Pipe: 
Typo 2" Schedule 40 PVC 
Total Length 40.12' 

30.38 pT_ 

32.05 pj 

^4-38 py 413.23 FT. (MSL) 

39.37 FT. = 45.73 . 6.34 . 0.36 . (-.34) 
AO Tot. Pipe Cutoff Bot. Bk. Stick 
40.00 pT. 

Not to Scale 

OOM 



WW Engineering & Science" 
SOiO Sione MM Road 

Btoomlngton. Indiana «740e • |Bl2)U««e73 
A Simrmi Eruiromanel CroLp Cerrtpenu 

Well Completion Diagram 

Well No £zi 
Keystone Steel & Wire Conpany 

Time & Date: Started ^6-18-92 
Installed By: B. Crachy/Fox Drilling 

Completed 5:00PM 6-18-92 
Inspeaed By: M. Lytle 

Location: N 18,892.20'; E 9,745.69' 

Ground Surface 

Reference Point 
(Top of Casing) 

Well Screen 

Bottom of Bore Hole 

447.55 

68.50 

FT. (MSL) 
FT. (MSL) 

Diedrich D-50 Drilling Method: 
3 3/4" ID / 7 1/4" OP HSA & 3 1/2" 
Tri-cone 

Screen: 
Type . 2" 304 Stainless Steel 

Stot Size — 
Top Blank — 
Bottom Blank 
Total Screen -
Total Length -

10 slot 
0.25' 
0.37' 
5.01' 
5.63' 

Stand Pipe: 
Type 1" Schedule 40 PVC 
Total Length 70.33' 

58.88 pT, 

61.00 pT 

iLiO— PT. 384.15 FT. (MSL) 

68.41 PT. = 75.96'. 7.50' .0.37' .(-0.32' ) 
TOL Pipe Cutoff Bot. BDc. Slick 

FT. 

Not to Scale 
ca.i 



WW Engheering & Science" 
SOiOSione MUlRoad 

Bloomlngion. Indiana 47406 • 913)3360073 
A Scmmii Enu/onmeniaf Croip Cornporv 

Well Completion Diagram 

Well No. P-5 
Project: Keystone Steel & Wire Ccanpanv 
Time & Date: Started — 

Completed 

9:50AM 6-24-92 
11:15AM 6-24-92 

Location: N 18,888.19'; E 9,636.99' 

Ground Surface 

Reference Point 
(Top of Casing) 

Guard Pipe 

Backfill 
Cement Grout 

5 gallons 
Bentonite Seal ' 
Slurry 

Granular Pack: 
#5 Quartz 
Sand 

Well Screen 
V-.V 

Bottom of Bore Hole 

•VV/* vV»v'" 

447,33 
447.11 

59.88 

62.00 

69.97 

70.00 

Installed By: -
Inspeaed By: 

B. Crachv/Fox Drilling 
M. Lvtle 

FT. (MSL) 
FT. (MSL) 

Drilling Method: Diedrich D-50 
3 3/4" ID / 7 1/4" 00 HSA 

Screen: 
Type 2" 304 Stainless Steel 

Slot Size 
Top Blank — 
Bottom Blank 
Total Screen -
Total Length -

10 slot 
0.13' 
0.31' 
5.04' 
5.48' 

Stand Pipe: 
Type. 2" Schedule 80 PVC 
Total Length — 

FT. 

FT. 

64.93 pT. 382.40 pT. (MSL) 

FT. 

FT. 

75.63'. 5.57' .0.31' .(-0.22' ) 
TOL Pipe Cutoff Sol. BIk. Stick 

Not to Scale 
00.1 



WW Eng'neering & Science 
SOIOSioneMaiRoad 

Bioomlngion. Utdlsna *740e - IBI3) 33&0073 
A Swnmil Erwirenmcnial Croip Company 

Well Completion Diagram 

Well No. P-6 

Project: Keystone Steel & Wire Conpanv 
Time & Date: Started 11:00^—6-23-92 

Completed 4:20PM 6-23-92 
Location: N 18,897.67'; E 9,569.23' 

Cround^urface, 

Reference Point 
(Top of Casing) 

Guard Pipe 

Backfill 
Cement Grout 

5 gallons 
Ben ton he Seal 

Slurry 

Granular Pack: 
#5 Quartz 
Sand 

Well Screen 

Bottom of Bore Hole 

•. _«*. .• 

1 

: 

447.25 
446.90 

67.14 

68.00 

Installed By: -
Inspected By: 

B. Crachv/Fox Drilling 
M. Lytle 

FT. (MSL) 
FT. (MSL) 

Diedrich D-50 Drilling Method: 
3 3/4" ID / 7 1/4" 00 HSA 

Screen: 
2" 304 Stainless Steel Type 

Slot Size 
Top Blank — 
Bottom Blank 
Total Screen -
Total Length -

10 slot 
0.13' 
0.38' 
4.98' 
5.49' 

Stand Pipe: 
Type. Schedule 40 PVC 
Total Length — 

57.88 

60.00 pj 

_62_J,6— p-p_ 385.09 py_ (MSL) 

FT. 

FT. 

70.72'. 3.55' . 0.38'. (-0.35') 
Tot. Pipe Cut Off Sot. Bk. Stick 

Not to Scale 
oce.t 



WW Engineering & Science 
5010 5ione MiHRoad 

Btoominsion. Indiana 47406 • (812) 3360073 
A Svrmii Enulrontnenial Ciotp Corrporv 

Well Completion Diagram 

Well No. PW-l (Purge Well #1) 

Project: Keystone Steel & Wire Canpanv 
Time & Date: Started 7-1-92 1;30PM 

Completed 7-^-9? IPiOnPM 

Location: N 18,901.76 ft.; E 9,785.06 ft. 

Reference Point 
(Top of Casing) ^ — II FT. 

Ground Surface 447.40 pj 

Installed By: K- Edqer/Fox Drilling 
1 J n J'A. Duwelius Inspected By: ^ 

Guard Pipe • 
/I 

Backfill 
Void ay Grout 

Bentonite Seal 1 
Bentonite Slurry 

Granular Pack: -
No. 7 Silica 
Sand 

Well Screen 

Bottom of Bore Hole 

m 

.;V/.V 

i 
I 

/•vV'V 

Not to Scale 

62.00 

64.00 

66.22 

(MSL) 

(MSL) 

Drilling Method: Mobile B-61 
8 1/4" ID / 12" OP HSA 

Screen: 
Type 6" 304 Stain!pss StPPi 
Sbt Size -
Top Blank. 
Bottom Bbnk 

10 slot 
0.32' (Mid Blank 0.41') 
0.13' 

Total Screen 
Total Length 

9.75' + 4.61' = 14.36' 
15.22' 

Stand Pipe: 
6" Schedule 80 PVC 

Total Length 

FT. 

FT. 

FT. 381.18 FT. (MSL) 

SO.99 FT. =83.61 .1.27 .0.13 .1.22 

81.00 FT. 
Tot. Pipe Cut Off Sot. BIk. Stick 

oo 



APPENDIX B 
AQUIFER TEST DRAWDOWN DATA 



B.l BACKGROUND DATA 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Company 

Project No.: 07029.00 

Personnel: J.A. Duwelius 

Date: Julys. 1992 

Well Locaton: PW-1 

Pumping Rate: 0 gpm 

Date Clock Time Time 

(minutes) 

Water Leve In Feet 
Barometric 
Pressure 

(psi) 

Date Clock Time Time 

(minutes) 
PW-1 P-3 P-4 P-5 P-6 

Barometric 
Pressure 

(psi) 

09-Jul 11:30 0 0.000 1.481 0.014 0.014 0.014 14.531 
12O0 30 0.031 1.476 0.038 0.042 0.042 14.542 

60 0.047 1.471 0.057 0.057 0.052 14.528 
90 0.047 1.476 0.047 0.061 0.061 14.524 

120 0.063 1.476 0.052 0.066 0.061 14.515 
150 0.031 1.467 0.057 0.057 0.057 14.517 
180 0.047 1.471 0.052 0.071 0.071 14.515 
210 0.015 1.467 0.057 0.057 0.047 14.513 
240 -0.015 1.467 0.033 0.033 0.028 14.515 

16X)0 270 -0.031 1.462 0.019 0.014 0.009 14.513 
300 -0.047 1.462 0.014 0.009 0.009 14.511 
330 -0.047 1.457 -0.004 0.000 -0.004 14.513 
360 -0.063 1.452 -0.014 -0.009 -0.009 14.507 
390 -0.063 1.462 0.000 0.000 -0.009 14.509 
420 -0.063 1.462 -0.004 -0.004 -0.009 14.511 
450 -0.063 1.452 -0.019 -0.004 -0.004 14.511 
480 -0.047 1.471 -0.014 0.000 0.000 14.504 

20100 510 -0.078 1.457 -0.023 -0.004 -0.014 14.500 
540 -0.078 1.443 -0.028 -0.014 -0.009 14.496 
570 -0.078 1.443 -0.028 -0.028 -0.023 14.496 
600 -0.078 1.443 -0.023 -0.019 -0.028 14.489 
630 -0.094 1.448 -0.038 -0.023 -0.023 14.491 
660 -0.078 1.452 -0.023 -0.014 -0.019 14.487 
690 -0.094 1.443 -0.028 -0.019 -0.033 14.480 
720 -0.094 1.429 -0.023 -0.023 -0.033 14.482 

10-Jul OOOO 750 -0.094 1.448 -0.038 -0.019 -0.028 14.491 
780 ^.110 1.419 •O.057 -0.038 -0.033 14.491 
810 -0.110 1.405 -0.038 -0.038 -0.042 14.487 
840 -0.110 1.405 -0.066 -0.042 -0.042 14.478 
870 -0.110 1.410 -0.066 -0.042 -0.047 14.474 
900 -0.126 1.391 -0.076 -0.057 -0.057 14.467 



04^)0 

08^)0 

^2:00 

16X)0 

20:00 

11-Jul OO^X) 

930 -0.110 1.424 -0.047 -0.038 -0.047 14.465 
960 -0.110 1.414 -0.047 -0.042 -0.042 14.465 
990 -0.126 1.410 -0.057 -0.047 -0.042 14.461 

1020 -0.141 26.135 -0.076 -0.047 -0.057 14.456 
1050 -0.126 26.135 -0.081 -0.052 -0.057 14.465 
1080 -0.110 26.135 -0.081 -0.038 -0.047 14.467 
1110 -0.126 26.135 -0.090 -0.047 -0.047 14.467 
1140 -0.126 26.135 -0.085 -0.061 -0.047 14.469 
1170 -0.110 26.135 -0.071 -0.038 -0.042 14.474 
1200 -0.110 26.135 -0.066 -0.033 -0.033 14.480 
1230 -0.110 26.135 -0.066 -0.033 -0.033 14.485 
1260 -0.110 26.135 -0.066 -0.057 -0.047 14.487 
1290 -0.110 26.135 -0.066 -0.028 -0.033 14.489 
1320 -0.094 26.135 -0.057 -0.023 -0.023 14.491 
1350 -0.110 26.135 -0.057 -0.014 -0.014 14.489 
1380 -0.094 26.135 -0.042 -0.009 -0.019 14.496 
1410 -0.078 26.135 -0.047 -0.009 -0.009 14.504 
1440 -0.094 26.135 -0.042 0.004 0.009 14.509 
1470 -0.078 26.135 -0.023 -0.004 0.000 14.509 
1500 -0.078 26.135 -0.028 -0.009 -0.009 14.504 
1530 -0.078 26.135 -0.023 0.009 0.000 14.502 
1560 -0.078 26.135 -0.047 -0.009 -0.004 14.500 
1590 -0.110 26.135 -0.057 -0.023 -0.014 14.496 
1620 -0.094 26.135 -0.038 -0.009 -0.014 14.491 
1650 -0.078 26.135 -0.057 -0.009 -0.009 14.498 
1680 -0.094 26.135 -0.033 -0.004 -0.009 14.493 
1710 -0.078 26.135 -0.042 0.000 -0.009 14.498 
1740 -0.094 26.135 -0.047 -0.019 -0.014 14.502 
1770 -0.094 26.135 -0.047 -0.014 -0.014 14.502 
1800 -0.094 26.135 -0.052 -0.004 -0.009 14.504 
1830 -0.094 26.135 -0.033 -0.009 -0.004 14.507 
1860 -0.094 26.135 -0.023 -0.004 -0.004 14.504 
1890 -0.094 26.135 -0.033 -0.004 -0.014 14.502 
1920 -0.078 26.135 -0.028 -0.009 -0.014 14.500 
1950 -0.094 26.135 -0.028 -0.009 -0.009 14.502 
1980 -0.094 26.135 -0.052 0.000 -0.014 14.500 
2010 -0.078 26.135 -0.028 0.004 0.000 14.502 
2040 -0.094 26.135 -0.052 0.000 -0.004 14.507 
2070 -0.094 26.135 -0.033 0.004 -0.004 14.513 
2100 -0.078 26.135 -0.033 0.009 0.004 14.520 
2130 -0.078 26.135 -0.028 0.009 0.014 14.526 
2160 -0.078 26.135 -0.014 0.023 0.019 14.537 
2190 -0.078 26.135 -0.023 0.019 0.014 14.537 
2220 -0.078 26.135 -0.023 0.019 0.019 14.528 
2250 -0.078 26.135 -0.014 0.014 0.019 14.528 
2280 -0.094 26.135 -0.033 0.009 0.014 14.533 



04^)0 

08:00 

12m 

16X)0 

20m 

12-Jul oom 

2310 -0.078 26.135 -0.023 0.009 0.014 14.531 
2340 -0.078 26.135 -0.014 0.019 0.028 14.528 
2370 -0.078 26.135 -0.014 0.014 0.023 14.528 
2400 -0.078 26.135 -0.023 0.014 0.019 14.524 
2430 -0.078 26.135 -0.009 0.014 0.009 14.522 
2460 -0.078 26.135 -0.023 0.023 0.019 14.528 
2490 -0.078 26.135 -0.019 0.019 0.019 14.531 
2520 -0.078 26.135 -0.019 0.019 0.014 14.531 
2550 -0.078 26.135 -0.004 0.019 0.023 14.537 
2580 -0.063 26.135 0.000 0.023 0.028 14.537 
2610 -0.063 26.135 -0.009 0.033 0.028 14.537 
2640 -0.063 26.135 -0.009 0.033 0.038 14.542 
2670 -0.078 26.135 -0.009 0.023 0.028 14.544 
2700 -0.063 26.135 -0.004 0.042 0.038 14.544 
2730 -0.063 26.135 -0.004 0.023 0.033 14.533 
2760 -0.078 26.135 0.000 0.019 0.019 14.533 
2790 -0.078 26.135 0.000 0.023 0.023 14.537 
2820 -0.078 26.135 0.004 0.019 0.014 14.533 
2850 -0.078 26.135 -0.023 0.019 0.019 14.526 
2880 -0.078 26.135 0.004 0.014 0.019 14.526 
2910 -0.078 26.135 0.000 0.014 0.019 14.528 
2940 -0.078 26.135 -0.004 0.004 0.009 14.526 
2970 -0.078 26.135 -0.004 0.009 0.014 14.515 
3000 -0.126 26.135 -0.057 -0.033 -0.023 14.513 
3030 -0.078 26.135 -0.019 0.004 0.014 14.511 
3060 -0.078 26.135 -0.028 0.014 0.023 14.509 
3090 -0.078 26.135 -0.014 0.014 0.014 14.507 
3120 -0.078 26.135 -0.009 0.009 0.009 14.507 
3150 -0.078 26.135 -0.009 0.009 0.014 14.504 
3180 -0.078 26.135 -0.033 0.000 0.004 14.500 
3210 -0.094 26.135 -0.033 0.000 0.004 14.491 
3240 -0.094 26.135 -0.033 0.000 0.000 14.487 
3270 -0.078 26.135 -0.028 -0.004 0.000 14.487 
3300 -0.094 26.135 -0.038 -0.004 -0.004 14.482 
3330 -0.110 26.135 -0.038 -0.009 -0.014 14.478 
3360 -0.094 26.135 -0.033 -0.009 -0.004 14.480 
3390 -0.110 26.135 -0.057 0.000 0.000 14.482 
3420 -0.094 26.135 -0.052 0.004 0.004 14.487 
3450 -0.078 26.135 -0.023 0.014 0.009 14.489 
3480 -0.078 26.135 -0.033 0.014 0.014 14.493 
3510 -0.078 26.135 -0.033 0.009 0.014 14.493 
3540 -0.078 26.135 -0.038 0.014 0.014 14.493 
3570 -0.078 26.135 -0.023 0.019 0.023 14.487 
3600 -0.094 26.135 -0.028 0.009 0.004 14.487 
3630 -0.094 26.135 -0.023 0.019 0.019 14.482 
3660 -0.078 26.135 -0.033 0.014 0.014 14.478 



Mm 

08^)0 

^2m 

16:00 

20^)0 

3690 -0.078 26.135 -0.014 0.014 0.019 14.480 
3720 -0.094 26.135 -0.038 0.004 0.009 14.476 
3750 -0.094 26.135 -0.023 0.009 0.009 14.474 
3780 -0.094 26.135 -0.023 0.014 0.009 14.474 
3810 -0.094 26.135 -0.028 0.004 0.000 14.472 
3840 -0.094 26.135 -0.023 0.000 0.000 14.467 
3870 -0.094 26.135 -0.023 0.004 0.009 14.463 
3900 -0.110 26.135 -0.033 -0.004 -0.004 14.458 
3930 -0.094 26.135 -0.038 0.009 0.009 14.458 
3960 -0.094 26.135 -0.028 0.014 0.004 14.456 
3990 -0.078 26.135 -0.023 0.014 0.019 14.458 
4020 -0.078 26.135 -0.033 0.023 0.019 14.454 
4050 -0.078 26.135 -0.023 0.019 0.019 14.450 
4080 -0.063 26.135 -0.004 0.023 0.028 14.452 
4110 -0.078 26.135 -0.019 0.023 0.019 14.450 
4140 -0.078 26.135 -0.009 0.019 0.014 14.443 
4170 -0.078 26.135 -0.014 0.014 0.004 14.443 
4200 -0.078 26.135 -0.014 0.014 0.014 14.441 
4230 -0.094 26.135 -0.028 0.004 0.004 14.443 
4260 -0.094 26.135 -0.023 0.009 0.014 14.447 
4290 -0.078 26.135 -0.028 0.014 0.019 14.445 
4320 -0.094 26.135 -0.033 0.004 0.014 14.445 
4350 -0.110 26.135 -0.047 0.000 -0.004 14.430 
4380 -0.094 26.135 -0.033 -0.004 -0.004 14.430 
4410 -0.094 26.135 -0.033 0.004 0.004 14.436 
4440 -0.094 26.135 -0.033 0.004 0.000 14.432 
4470 -0.094 26.135 -0.038 0.009 0.004 14.434 
4500 -0.094 26.135 -0.023 0.004 0.004 14.432 
4530 -0.094 26.135 -0.038 0.009 0.014 14.426 
4560 -0.094 26.135 -0.033 0.009 0.009 14.428 
4590 -0.094 26.135 -0.047 0.004 0.004 14.426 
4620 -0.094 26.135 -0.042 0.000 0.004 14.423 
4650 -0.078 26.135 -0.028 0.009 0.014 14.423 
4680 -0.078 26.135 -0.033 0.014 0.019 14.428 
4710 -0.094 26.135 -0.038 0.000 0.004 14.419 
4740 -0.094 26.135 -0.040 0.004 0.014 14.417 
4770 -0.078 26.135 -0.028 0.004 0.009 14.417 
4800 -0.078 26.135 -0.028 0.004 0.009 14.415 
4830 -0.078 26.135 -0.019 0.014 0.014 14.419 
4860 -0.094 26.135 -0.014 0.014 0.009 14.423 
4890 -0.078 26.135 -0.009 0.028 0.019 14.428 
4920 -0.078 26.135 -0.028 0.023 0.019 14.432 
4950 -0.078 26.135 -0.028 0.023 0.023 14.436 
4980 -0.063 26.135 -0.014 0.042 0.042 14.441 
5010 -0.078 26.135 -0.009 0.033 0.028 14.441 
5040 -0.063 26.135 0.000 0.042 0.033 14.439 



13-Jul 00^)0 

04^)0 

08.-00 

^2100 

16^)0 

20^)0 

5070 -0.063 26.135 -0.014 0.038 0.033 14.441 
5100 -0.063 26.135 0.004 0.033 0.038 14.436 
5130 -0.063 26.135 0.009 0.038 0.038 14.439 
5160 -0.063 26.135 -0.004 0.038 0.038 14.434 
5190 -0.063 26.135 -0.014 0.033 0.028 14.432 
5220 -0.078 26.135 -0.019 0.023 0.028 14.436 
5250 -0.078 26.135 -0.014 0.028 0.028 14.434 
5280 -0.063 26.135 0.000 0.033 0.038 14.434 
5310 -0.063 26.135 0.014 0.042 0.042 14.441 
5340 -0.063 26.135 -0.004 0.042 0.042 14.443 
5370 -0.063 26.135 0.000 0.042 0.042 14.445 
5400 -0.047 26.135 0.004 0.052 0.061 14.456 
5430 -0.047 26.135 0.019 0.047 0.052 14.454 
5460 -0.047 26.135 0.004 0.047 0.052 14.454 
5490 -0.047 26.135 0.023 0.057 0.057 14.456 
5520 -0.031 26.135 0.033 0.066 0.066 14.463 
5550 -0.031 26.135 0.019 0.071 0.080 14.456 
5580 -0.031 26.135 0.028 0.076 0.076 14.456 
5610 -0.031 26.135 0.038 0.066 0.066 14.458 
5640 -0.031 26.135 0.047 0.081 0.076 14.461 
5670 -0031 26.135 0.047 0.066 0.076 14.458 
5700 -0.031 26.135 0.038 0.071 0.066 14.463 
5730 -0.015 26.135 0.047 0.076 0.076 14.461 
5760 -0.015 26.135 0.033 0.081 0.071 14.456 
5790 -0.031 26.135 0.033 0.071 0.076 14.450 
5820 -0.031 26.135 0.033 0.066 0.066 14.445 
5850 -0.015 26.135 0.033 0.081 0.080 14.441 
5880 -0.031 26.135 0.028 0.081 0.080 14.436 
5910 57.241 26.135 0.019 0.052 0.057 14.434 
5940 57257 26.135 0.019 0.061 0.071 14.428 
5970 57.272 26.135 0.028 0.066 0.071 14.419 
6000 57.272 26.135 0.028 0.066 0.071 14.412 
6030 0.788 26.135 0.019 0.052 0.047 14.415 
6060 0.741 26.135 0.028 0.052 0.061 14.412 
6090 0.741 26.135 0.028 0.061 0.061 14.412 
6120 0.725 26.135 0.014 0.042 0.052 14.404 
6150 0.741 26.135 0.023 0.061 0.066 14.399 
6180 0.725 26.135 0.019 0.047 0.052 14.397 
6210 0.725 26.135 0.033 0.057 0.061 14.399 
6240 0.709 26.135 0.004 0.033 0.042 14.399 
6270 0.741 26.135 0.028 0.076 0.076 14.408 
6300 0.741 26.135 0.033 0.081 0.085 14.412 
6330 0.772 26.135 0.061 0.100 0.104 14.447 
6360 0.757 26.135 0.066 0.100 0.104 14.441 
6390 0.757 26.135 0.052 0.109 0.099 14.445 
6420 0.757 26.135 0.076 0.114 0.109 14.443 



• 

8450 0.772 26.135 0.076 0.109 0.114 14.445 
6480 0.772 26.135 0.081 0.114 0.114 14.447 

14-Jul 00^)0 6510 0.757 26.135 0.061 0.109 0.114 14.447 
6540 0.772 26.135 0.071 0.123 0.123 14.441 
6570 0.757 26.135 0.081 0.114 0.114 14.430 
6600 0.757 26.135 0.076 0.100 0.099 14.426 
6630 0.757 26.135 0.066 0.104 0.104 14.421 
6660 0.741 26.135 0.052 0.095 0.095 14.419 
6690 0.757 26.135 0.047 0.104 0.099 14.426 
6720 0.757 26.135 0.066 0.104 0.104 14.421 

04X)0 6750 0.757 26.135 0.057 0.109 0.109 14.428 
6780 0.757 26.135 0.057 0.104 0.109 14.428 
6810 0.757 26.135 0.052 0.104 0.104 14.428 
6840 0.757 26.135 0.057 0.100 0.104 14.428 
6870 0.757 26.135 0.057 0.104 0.114 14.432 
6900 0.757 26.135 0.066 0.104 0.109 14.426 
6930 0.757 26.135 0.071 0.104 0.109 14.423 
6960 0.757 26.135 0.076 0.104 0.114 14.426 

08:00 6990 0.757 26.135 0.071 0.109 0.114 14.430 
7020 0.772 26.135 0.081 0.100 0.114 14.436 
7050 0.741 26.135 0.076 0.119 0.118 14.436 
7080 0.741 26.135 0.076 0.123 0.133 14.439 
7110 0.725 26.135 0.081 0.119 0.123 14.436 
7140 1.198 26.135 0.257 0.271 0.275 14.441 

, 7170 0.772 26.135 0.162 0.185 0.195 14.439 
11:30 7200 0.725 26.135 0.119 0.138 0.142 14.434 



B.2 VARIABLE RATE TEST DATA 

# 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Company 

Project No.: 07029.00 

Personnel: J.A. Duwelius 

Date: July 14,1992 

WellLocaton: PW-1 

Pumping Rate: 20 gpm 

# 

Date Clock Time Time 

(minutes) 

Drawdown /feetl 
Date Clock Time Time 

(minutes) 
Uncorrected 

Corrected for 
Residual 
Trend 

Corrected for 
Atmospheric 

Pressure 

14-Jul 15:15 0.0 0.110 0.110 0.110 
0.1000 1.608 1.608 1.608 
0.1166 1.009 1.009 1.009 
0.1333 1.277 1.277 1.277 
0.1500 1.608 1.608 1.608 
0.1666 1.813 1.813 1.813 
0.1833 2.097 2.097 2.097 
0.2000 2.334 2.334 2.334 
0.2186 2.570 2.570 2.570 
0.2333 2.791 2.791 2.791 
0.2500 3.059 3.059 3.059 
0.2666 3.280 3.280 3.280 
0.2833 3.517 3.517 3.517 
0.3000 3.738 3.738 3.738 
0.3166 3.943 3.943 3.943 
0.3333 4.148 4.148 4.148 
0.4166 5.220 5.220 5.220 
0.5000 6.182 6.182 6.182 
0.5833 7.066 7.066 7.066 
0.6666 7.902 7.902 7.902 
0.7500 8.674 8.674 8.674 
0.8333 9.400 9.400 9.400 
0.9166 10.094 10.094 10.094 

15:16 1.0000 10.709 10.709 10.709 
1.0833 11.387 11.387 11.387 
1.1666 11.908 11.908 11.908 
1.2500 12.460 12.460 12.460 
1.3333 12.948 12.948 12.948 
1.4166 13.437 13.437 13.437 
1.5000 13.847 13.847 13.847 
1.5833 14.273 14.273 14.273 



15:17 

1520 

1525 

# 15:30 

15:45 

15:55 

16X)5 

16:15 

1.6666 14.683 14.683 14.683 
1.7500 15.062 15.062 15.062 
1.8333 15.440 15.440 15.440 
1.9166 15.740 15.740 15.740 

2 16.024 16.024 16.024 
2.5 17.680 17.680 17.680 

3 18.768 18.768 18.768 
3.5 19.556 19.556 19.556 

4 20.077 20.077 20.077 
4.5 20.471 20.471 20.471 

5 20.739 20.739 20.739 
5.5 20.913 20.913 20.913 

6 21.070 21.070 21.070 
6.5 21.118 21.118 21.118 

7 21.196 21.196 21.196 
7.5 21.259 21.259 21.259 

8 21.275 21.275 21.275 
8.5 21.291 21.291 21.291 

9 21.354 21.353 21.353 
9.5 21.370 21.369 21.369 
10 21.338 21.337 21.337 
12 21.433 21.432 21.432 
14 21.433 21.432 21.432 
16 21.496 21.495 21.495 
18 21.559 21.558 21.558 
20 21.543 21.542 21.542 
22 21.575 21.574 21.574 
24 21.622 21.621 21.621 
26 21.575 21.573 21.573 
28 21.559 21.557 21.557 
30 21.622 21.620 21.620 
32 21.670 21.668 21.668 
34 21.701 21.699 21.699 
36 21.685 21.683 21.683 
38 21.701 21.699 21.699 
40 21.685 21.683 21.683 
42 21.748 21.746 21.746 
44 21.701 21.698 21.698 
46 21.827 21.824 21.824 
48 21.764 21.761 21.761 
50 21.764 21.761 21.761 
52 21.780 21./// 21./// 
54 21.811 21.808 21.808 
56 21.764 21.761 21.761 
58 21.764 21.761 21.761 
60 21.764 21.761 21.761 



62 21.827 21.823 21.823 
64 21.843 21.839 21.839 
66 21.780 21.776 21.776 
68 21.859 21.855 21.855 

1625 70 22.016 22.012 22.012 
72 21.938 21.934 21.934 
74 21.953 21.949 21.949 
76 21.922 21.918 21.918 
78 21.953 21.948 21.948 

16:35 80 21.922 21.917 21.917 
82 21.906 21.901 21.901 
84 21.922 21.917 21.917 
86 21.906 21.901 21.901 
88 21.906 21.901 21.901 

16:45 90 21.890 21.885 21.885 
92 21.906 21.901 21.901 
94 21.875 21.870 21.870 
96 21.890 21.884 21.884 
98 21.843 21.837 21.837 

16:55 100 21.938 21.932 21.932 
17:05 110 21.922 21.916 21.916 
17:15 120 21.969 21.962 21.962 

130 21.969 21.961 21.961 
17:35 140 22.032 22.024 22.024 

150 22.048 22.039 22.039 
17:55 160 22.064 22.055 22.055 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Company 

Project No.: 07029.00 

Personnel: J.A. Duwelius 

Date: July 15,1992 

Well Locaton: PW-1 

Pumping Rate: 30 gpm 

Date Clock Time Time 

(minutes) 

Drawdown ffeetl 
Date Clock Time Time 

(minutes) 
Uncorrected 

Corrected for 
Residual 
Trend 

Corrected for 
Atmospheric 

Pressure 

15-Jul 07:50 0.0 10.693 10.693 10.693 
0.0083 10.709 10.709 10.709 
0.0166 10.709 10.709 10.709 
0.0250 10.772 10.772 10.772 
0.0333 10.740 10.740 10.740 
0.0416 10.819 10.819 10.819 
0.0500 10.772 10.772 10.772 
0.0583 10.835 10.835 10.835 
0.0666 10.835 10.835 10.835 
0.0750 10.898 10.898 10.898 
0.0833 10.914 10.914 10.914 
0.1000 10.977 10.977 10.977 
0.1166 11.024 11.024 11.024 
0.1333 11.056 11.056 11.056 
0.1500 11.056 11.056 11.056 
0.1666 11.087 11.087 11.087 
0.1833 11.166 11.166 11.166 
0.2000 11.198 11.198 11.198 
0.2166 11.292 11.292 11.292 
0.2333 11.340 11.340 11.340 
0.2500 11.387 11.387 11.387 
0.2666 11.403 11.403 11.403 
0.2833 11.434 11.434 11.434 
0.3000 11.450 11.450 11.450 
0.3166 11.497 11.497 11.497 
0.3333 11.545 11.545 11.545 
0.4166 11.718 11.718 11.718 
0.5000 11.955 11.955 11.955 
0.5833 12.097 12.097 12.097 
0.6666 12.286 12.286 12.286 
0.7500 12.412 12.412 12.412 



7:51 

7:52 

7:55 

8:00 

8:10 

820 

8:30 

0.8333 12.538 12.538 12.538 
0.9166 12.728 12.728 12.728 
1.0000 12.822 12.822 12.822 
1.0833 12.917 12.917 12.917 
1.1666 13.075 13.075 13.075 
1.2500 13.248 13.248 13.248 
1.3333 13.280 13.280 13.280 
1.4166 13.358 13.358 13.358 
1.5000 13.485 13.485 13.485 
1.5833 13.611 13.611 13.611 
1.6666 13.674 13.674 13.674 
1.7500 13.690 13.690 13.690 
1.8333 13.784 13.784 13.784 
1.9166 13.926 13.926 13.926 

2 14.005 14.005 14.005 
2.5 14.368 14.368 14.368 

3 14.557 14.557 14.557 
3.5 14.573 14.573 14.573 

4 14.794 14.794 14.794 
4.5 14.904 14.904 14.904 

5 13.516 13.516 13.516 
5.5 8.296 8.296 8.296 

6 4.921 4.921 4.921 
6.5 16.702 16.702 16.702 

7 31.021 31.021 31.021 
7.5 36.003 36.003 36.003 

8 35.436 35.436 35.436 
8.5 36.114 36.114 36.114 

9 36.240 36.239 36.239 
9.5 36.634 36.633 36.633 
10 34.963 34.962 34.962 
12 32.566 32.565 32.565 
14 29.097 29.096 29.096 
16 26.716 26.715 26.715 
18 27.157 27.156 27.156 
20 27.536 27.535 27.535 
22 27.678 27.677 27.677 
24 27.725 27.724 27.724 
26 27.820 27.818 27.818 
28 27.883 27.881 27.881 
30 27.930 27.928 27.928 
32 27.961 27.959 27.959 
34 28.009 28.007 28.007 
36 28.103 28.101 28.101 
38 28.103 28.101 28.101 
40 28.135 28.133 28.133 



8:40 

8:50 

9^)0 

9:10 

920 

9:30 
9:40 

42 28.166 28.164 28.164 
44 28.198 28.195 28.195 
46 28.261 28.258 28.258 
48 28.277 28.274 28.274 
50 28.340 28.337 28.337 
52 28.356 28.353 28.353 
54 28.371 28.368 28.368 
56 28.450 28.447 28.447 
58 28.435 28.432 28.432 
60 28.450 28.447 28.447 
62 28.482 28.478 28.478 
64 28.482 28.478 28.478 
66 28.529 28.525 28.525 
68 28.529 28.525 28.525 
70 28.561 28.557 28.557 
72 28.545 28.541 28.541 
74 28.576 28.572 28.572 
76 28.624 28.620 28.620 
78 28.655 28.650 28.650 
80 28.655 28.650 28.650 
82 28.655 28.650 28.650 
84 28.655 28.650 28.650 
86 28.687 28.682 28.682 
88 28.655 28.650 28.650 
90 28.687 28.682 28.682 
92 28.718 28.713 28.713 
94 28.766 28.761 28.761 
96 28.750 28.744 28.744 
98 28.766 28.760 28.760 

100 28.813 28.807 28.807 
110 29.381 29.375 29.375 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Company 

Project No.: 07029.00 

Personnel: J.A. Duwelius 

Date: July 15.1992 

WellLocaton: PW-1 

Pumping Rate: 40 gpm 

Date Clock Time Time 

(minutes) 

Drawdown (feet! 
Date Clock Time Time 

(minutes) 
Uncorrected 

Corrected for 
Residual 
Trend 

Corrected for 
Atmospheric 

Pressure 

15-Jul 09:50 0.0000 28.923 28.923 28.923 
0.0083 28.908 28.908 28.908 
0.0166 28.939 28.939 28.939 
0.0250 28.908 28.908 28.908 
0.0333 28.923 28.923 28.923 
0.0416 28.955 28.955 28.955 
0.0500 28.892 28.892 28.892 
0.0583 28.939 28.939 28.939 
0.0666 28.971 28.971 28.971 
0.0750 28.939 28.939 28.939 
0.0833 28.939 28.939 28.939 
0.1000 28.908 28.908 28.908 
0.1166 28.923 28.923 28.923 
0.1333 28.923 28.923 28.923 
0.1500 28.939 28.939 28.939 
0.1666 28.955 28.955 28.955 
0.1833 28.908 28.908 28.908 
0.2000 28.955 28.955 28.955 
0.2166 28.908 28.908 28.908 
0.2333 28.923 28.923 28.923 
0.2500 28.908 28.908 28.908 
0.2666 28.923 28.923 28.923 
0.2833 28.908 28.908 28.908 
0.3000 28.908 28.908 28.908 
0.3166 28.923 28.923 28.923 
0.3333 28.923 28.923 28.923 
0.4166 28.923 28.923 28.923 
0.5000 28.892 28.892 28.892 
0.5833 29.113 29.113 29.113 
0.6666 29.728 29.728 29.728 
0.7500 30.863 30.863 30.863 



9:51 

9:52 

9:55 

10^)0 

10:10 

1020 

10:30 

0.8333 31.951 31.951 31.951 
0.9166 32.897 32.897 32.897 
1.0000 33.890 33.890 33.890 
1.0833 34.758 34.758 34.758 
1.1666 35.546 35.546 35.546 
1.2500 35.925 35.925 35.925 
1.3333 36.319 36.319 36.319 
1.4166 36.587 36.587 36.587 
1.5000 36.949 36.949 36.949 
1.5833 37.233 37.233 37.233 
1.6666 37.438 37.438 37.438 
1.7500 37.706 37.706 37.706 
1.8333 37.943 37.943 37.943 
1.9166 38.164 38.164 38.164 

2 38.337 38.337 38.337 
2.5 39.141 39.141 39.141 

3 37.943 37.943 37.943 
3.5 37.012 37.012 37.012 

4 36.555 36.555 36.555 
4.5 36.681 36.681 36.681 

5 37.028 37.028 37.028 
5.5 37.612 37.612 37.612 

6 38.022 38.022 38.022 
6.5 38.242 38.242 38.242 

7 38.384 38.384 38.384 
7.5 38.447 38.447 38.447 

8 38.463 38.463 38.463 
8.5 38.495 38.495 38.495 

9 38.495 38.494 38.494 
9.5 38.495 38.494 38.494 
10 38.731 38.730 38.730 
12 39.630 39.629 39.629 
14 39.614 39.613 39.613 
16 39.520 39.519 39.519 
18 39.520 39.519 39.519 
20 39.567 39.566 39.566 
22 39.598 39.597 39.597 
24 39.614 39.613 39.613 
26 39.646 39.644 39.644 
28 39.614 39.612 39.612 
30 39.646 39.644 39.644 
32 39.646 39.644 39.644 
34 39.630 39.628 39.628 
36 39.724 39.722 39.722 
38 39.677 39.675 39.675 
40 39.709 39.707 39.707 



42 39.709 39.707 39.707 
44 39.646 39.643 39.643 
46 39.693 39.690 39.690 
48 39.724 39.721 39.721 

10:40 50 39.740 39.737 39.737 
52 39.709 39.706 39.706 
54 39.740 39.737 39.737 
56 39.677 39.674 39.674 
58 39.724 39.721 39.721 

10:50 60 39.709 39.706 39.706 
62 39.709 39.705 39.705 
64 39.693 39.689 39.689 
66 39.709 39.705 39.705 
68 39.646 39.642 39.642 

11:00 70 39.677 39.673 39.673 
72 39.709 39.705 39.705 
74 39.740 39.736 39.736 
76 39.693 39.689 39.689 
78 39.693 39.688 39.688 

11:10 80 39.756 39.751 39.751 
82 39.709 39.704 39.704 
84 39.724 39.719 39.719 
86 39.756 39.751 39.751 
88 39.677 39.672 39.672 

1120 90 39.756 39.751 39.751 
92 39.772 39.767 39.767 
94 39.740 39.735 39.735 
96 39.709 39.703 39.703 
98 39.709 39.703 39.703 

11:30 100 39.709 39.703 39.703 
11:40 110 39.835 39.829 39.829 
11:50 120 39.819 39.812 39.812 



PUMP TEST DATA SHEET 

Client; Keystone Steel & Wire Company 

Project No.: 07029.00 

Personnel: J.A. Duwelius 

Date: July 15,1992 

Well Locaton: PW-1 

Pumping Rate: Recovery 

Date Clock Time Time 

(minutes) 

Drawdown ffeetl 
Date Clock Time Time 

(minutes) 
Uncorrected 

Corrected for 
Residual 
Trend 

Corrected for 
Atmospheric 

Pressure 

IS^ul 11:52 0.0000 39.772 39.772 39.772 
0.0083 39.756 39.756 39.756 
0.0166 39.756 39.756 39.756 
0.0250 39.740 39.740 39.740 
0.0333 39.740 39.740 39.740 
0.0416 39.803 39.803 39.803 
0.0500 39.772 39.772 39.772 
0.0583 40.197 40.197 40.197 
0.0666 39.330 39.330 39.330 
0.0750 39.078 39.078 39.078 
0.0833 38.794 38.794 38.794 
0.1000 38.242 38.242 38.242 
0.1166 37.690 37.690 37.690 
0.1333 37.139 37.139 37.139 
0.1500 36.603 36.603 36.603 
0.1666 36.066 36.066 36.066 
0.1833 35.546 35.546 35.546 
0.2000 35.026 35.026 35.026 
0.2166 34.505 34.505 34.505 
0.2333 33.985 33.985 33.985 
0.2500 33.480 33.480 33.480 
0.2666 32.960 32.960 32.960 
0.2833 32.471 32.471 32.471 
0.3000 31.967 31.967 31.967 
0.3166 31.478 31.478 31.478 
0.3333 31.005 31.005 31.005 
0.4166 28.671 28.671 28.671 
0.5000 26.495 26.495 26.495 
0.5833 24.445 24.445 24.445 
0.6666 22.537 22.537 22.537 
0.7500 20.755 20.755 20.755 



11:53 

11:54 

11:55 

12:00 

12.02 

12:12 

1222 

12:32 

0.8333 19.083 19.083 19.083 
0.9166 17.538 17.538 17.538 
1.0000 16.103 16.103 16.103 
1.0833 14.778 14.778 14.778 
1.1666 13.563 13.563 13.563 
1.2500 12.444 12.444 12.444 
1.3333 11.419 11.419 11.419 
1.4166 10.457 10.457 10.457 
1.5000 9.573 9.573 9.573 
1.5833 8.769 8.769 8.769 
1.6666 8.028 8.028 8.028 
1.7500 7.349 7.349 7.349 
1.8333 6.734 6.734 6.734 
1.9166 6.182 6.182 6.182 

2 5.678 5.678 5.678 
2.5 3.454 3.454 3.454 

3 2.287 2.287 2.287 
3.5 1.656 1.656 1.656 

4 1.340 1.340 1.340 
4.5 1.167 1.167 1.167 

5 1.072 1.072 1.072 
5.5 0.993 0.993 0.993 

6 0.946 0.946 0.946 
6.5 0.914 0.914 0.914 

7 0.883 0.883 0.883 
7.5 0.851 0.851 0.851 

8 0.835 0.835 0.835 
8.5 0.804 0.804 0.804 

9 0.788 0.787 0.787 
9.5 0.772 0.771 0.771 
10 0.741 0.740 0.740 
12 0.678 0.677 0.677 
14 0.630 0.629 0.629 
16 0.567 0.566 0.566 
18 0.536 0.535 0.535 
20 0.488 0.487 0.487 
22 0.457 0.456 0.456 
24 0.425 0.424 0.424 
26 0.394 0.392 0.392 
28 0.378 0.376 0.376 
30 0.347 0.345 0.345 
32 0.331 0.329 0.329 
34 0.315 0.313 0.313 
36 0.299 0.297 0.297 
38 0.283 0.281 0.281 
40 0.268 0.266 0.266 



42 0.252 0.250 0.250 
44 0.236 0.233 0.233 
46 0.236 0.233 0.233 
48 0.220 0.217 0.217 

12:42 • 50 0.220 0.217 0.217 
52 0.205 0.202 0.202 
54 0.189 0.186 0.186 
56 0.189 0.186 0.186 
58 0.189 0.186 0.186 

12:52 60 0.173 0.170 0.170 
12:54 62 0.173 0.169 0.169 
12:55 64 0.173 0.169 0.159 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Company 

Project No.: 07029.00 

Personnel: J.A. Duwelius 

Date: July 14,1992 

WellLocaton: P-3 

Pumping Rate: 20 gpm 

Date 

14-Jul 

Clock Time 

15:15 

Time 

(minutes) 
Uncorrected 

0.0 -0.004 
0.0083 -0.009 
0.0166 -0.004 
0.0250 -0.004 
0.0333 -0.009 
0.0416 -0.004 
0.0500 -0.004 
0.0583 -0.004 
0.0666 -0.004 
0.0750 -0.009 
0.0833 0.000 
0.1000 -0.009 
0.1166 -0.004 
0.1333 -0.004 
0.1500 -0.004 
0.1666 0.000 
0.1833 -0.009 
0.2000 -0.004 
0.2166 -0.004 
0.2333 -0.004 
0.2500 -0.009 
0.2666 0.000 
0.2833 -0.004 
0.3000 -0.004 
0.3166 0.000 
0.3333 -0.004 
0.4166 0.000 
0.5000 -0.004 
0.5833 -0.004 
0.6666 -0.004 
0.7500 -0.004 

Drawdown (feet 
Corrected for 

Residual 
Trend 

Corrected for 
Atmospheric 

Pressure 



15:16 

15:17 

1520 

1525 

15:35 

15:45 

15:55 

0.8333 -0.004 
0.9166 -0.004 
1.0000 -0.004 
1.0833 -0.004 
1.1666 0.000 
1.2500 -0.009 
1.3333 -0.009 
1.4166 -0.004 
1.5000 -0.009 
1.5833 -0.009 
1.6666 -0.004 
1.7500 -0.009 
1.8333 -0.009 
1.9166 -0.014 

2 -0.004 
2.5 -0.004 
3 -0.018 

3.5 -0.018 
4 -0.023 

4.5 -0.014 
5 -0.018 

5.5 -0.014 
6 -0.018 

6.5 -0.009 
7 -0.014 

7.5 -0.014 
8 -0.014 

8.5 -0.009 
9 -0.009 

9.5 -0.014 
10 -0.009 
12 -0.009 
14 -0.009 
16 -0.009 
18 -0.009 
20 -0.009 
22 -0.004 
24 -0.009 
26 -0.014 
28 -0.018 
30 -0.023 
32 -0.018 
34 -0.018 
36 -0.004 
38 -0.095 
40 -0.023 



42 -0.009 
44 0.000 
46 -0.004 
48 -0.009 

^61Q5 50 -0.028 
52 -0.014 
54 -0.014 
56 -0.018 
58 -0.018 

16:15 60 -0.014 
62 -0.018 
64 -0.018 
66 -0.028 
68 -0.023 

1625 70 -0.004 
72 0.000 
74 -0.009 
76 -0.028 
78 -0.028 

16:35 80 -0.038 
82 -0.018 
84 -0.004 
86 -0.009 
88 -0.018 

16:45 90 -0.023 
92 -0.018 
94 -0.028 
96 -0.018 
98 -0.018 

1655 100 -0.018 
1755 110 -0.014 
17:15 120 -0.014 

130 -0.014 
17:35 140 -0.023 

150 -0.023 
17:55 160 -0.018 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Company 

Project No.: 07029.00 

Personnel: J.A. Duwelius 

Date: July 15,1992 

WellLocaton: P-3 

Pumping Rate: 30 gpm 

Drawdown (feetl 
Date Clock Time Time Corrected for Corrected for 

Uncorrected Residual Atmosptieric 
(minutes) Trend Pressure 

15-Jul 07:50 0.0 0.004 
0.0083 0.000 
0.0166 0.004 
0.0250 0.004 
0.0333 0.004 
0.0416 0.009 
0.0500 0.004 
0.0583 0.004 
0.0666 0.004 
0.0750 0.000 
0.0833 0.009 
0.1000 0.004 
0.1166 0.009 
0.1333 0.004 
0.1500 0.009 
0.1666 0.009 
0.1833 0.009 
0.2000 0.004 
0.2166 0.014 
0.2333 0.004 
0.2500 0.004 
0.2666 0.004 
0.2833 0.004 
0.3000 0.004 
0.3166 0.009 
0.3333 0.009 
0.4166 0.009 
0.5000 0.004 
0.5833 0.009 
0.6666 0.004 
0.7500 0.009 



7:51 

7:52 

7:55 

8.-00 

8:10 

820 

8:30 

0.8333 0.009 
0.9166 0.009 
1.0000 0.004 
1.0833 0.004 
1.1666 0.009 
1.2500 0.004 
1.3333 0.009 
1.4166 0.004 
1.5000 0.004 
1.5833 0.009 
1.6666 0.009 
1.7500 0.004 
1.8333 0.004 
1.9166 0.014 

2 0.000 
2.5 0.000 

3 0.000 
3.5 -0.004 

4 -0.004 
4.5 -0.004 

5 0.004 
5.5 0.009 

6 0.004 
6.5 0.004 

7 0.009 
7.5 0.004 

8 0.009 
8.5 0.000 

9 0.000 
9.5 0.000 
10 0.000 
12 0.004 
14 0.009 
16 0.009 
18 0.000 
20 0.004 
22 0.004 
24 0.000 
26 -0.004 
28 0.009 
30 0.004 
32 0.004 
34 0.004 
36 0.009 
38 -0.004 
40 -0.004 



8:40 

8:50 

9:00 

9:10 

920 

9:30 
9:40 

42 -0.009 
44 0.000 
46 0.000 
48 0.000 
50 0.000 
52 0.014 
54 0.014 
56 0.009 
58 0.004 
60 0.004 
62 -0.004 
64 -0.004 
66 -0.009 
68 -0.004 
70 0.000 
72 0.000 
74 0.000 
76 0.009 
78 0.019 
80 0.014 
82 0.014 
84 0.009 
86 0.014 
88 0.000 
90 0.004 
92 0.000 
94 0.014 
96 0.014 
98 0.014 

100 0.014 
110 0.014 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Company 

Project No.: 07029.00 

Personnel: J.A. Duwelius 

Date: July 15,1992 

WellLocaton: P-3 

Pumping Rate: 40 gpm 

Date 

15-Jul 

Clock Time 

09:50 

Time 

(minutes) 
Uncorrected 

0.0 0.019 
0.0083 0.019 
0.0166 0.014 
0.0250 0.019 
0.0333 0.014 
0.0416 0.019 
0.0500 0.019 
0.0583 0.019 
0.0666 0.019 
0.0750 0.023 
0.0833 0.019 
0.1000 0.023 
0.1166 0.014 
0.1333 0.023 
0.1500 0.019 
0.1666 0.028 
0.1833 0.019 
0.2000 0.019 
0.2166 0.023 
0.2333 0.019 
0.2500 0.023 
0.2666 0.023 
0.2833 0.019 
0.3000 0.023 
0.3166 0.019 
0.3333 0.023 
0.4166 0.019 
0.5000 0.019 
0.5833 0.019 
0.6666 0.019 
0.7500 0.019 

Drawdown ffeet 
Corrected for 

Residual 
Trend 

Corrected for 
Atmospheric 

Pressure 



9:51 

9:52 

9:55 

10^)0 

10:10 

1020 

10:30 

0.8333 0.019 
0.9166 0.019 
1.0000 0.019 
1.0833 0.019 
1.1666 0.023 
1.2500 0.014 
1.3333 0.019 
1.4166 0.019 
1.5000 0.019 
1.5833 0.019 
1.6666 0.023 
1.7500 0.014 
1.8333 0.019 
1.9166 0.014 

2 0.019 
2.5 0.019 

3 0.019 
3.5 0.014 

4 0.019 
4.5 0.014 

5 0.019 
5.5 0.019 

6 0.023 
6.5 0.023 

7 0.019 
7.5 0.023 

8 0.023 
8.5 0.019 

9 0.023 
9.5 0.019 
10 0.028 
12 0.023 
14 0.000 
16 0.028 
18 0.019 
20 0.019 
22 0.023 
24 0.023 
26 0.028 
28 0.019 
30 0.023 
32 0.019 
34 0.004 
36 0.019 
38 0.028 
40 0.028 



42 0.023 
44 0.028 
46 0.028 
48 0.028 

10:40 50 0.023 
52 0.023 
54 0.023 
56 0.028 
58 0.023 

10:50 60 0.023 
62 0.019 
64 0.023 
66 0.023 
68 0.019 

11^)0 70 0.019 
72 0.028 
74 0.028 
76 -0.038 
78 0.019 

11:10 80 0.038 
82 0.033 
84 0.033 
86 0.028 
88 0.028 

1120 90 0.038 
92 0.038 
94 0.038 
96 0.033 
98 0.038 

11:30 100 0.042 
11:40 110 0.042 
11:50 120 0.042 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Company Date: July 15,1992 

Project No.: 07029.00 WellLocaton: P-3 

Personnel: J.A. Duwelius Pumping Rate: Recovery 

Drawdown (feet) 
Date Clock Time Time Corrected for Corrected for 

Uncorrected Residual Atmospheric 
(minutes) Trend Pressure 

15-Jul 11:52 0.0 0.042 
0.0083 0.033 
0.0166 0.042 
0.0250 0.038 
0.0333 0.042 
0.0416 0.038 
0.0500 0.038 
0.0583 0.038 
0.0666 0.042 
0.0750 0.042 
0.0833 0.038 
0.1000 0.038 
0.1166 0.038 
0.1333 0.038 
0.1500 0.038 
0.1666 0.038 
0.1833 0.038 
0.2000 0.038 
0.2166 0.042 
0.2333 0.038 
0.2500 0.042 
0.2666 0.042 
0.2833 0.038 
0.3000 0.033 
0.3166 0.042 
0.3333 0.038 
0.4166 0.038 
0.5000 0.038 
0.5833 0.042 
0.6666 0.042 
0.7500 0.038 



11:53 

1154 

11:55 

12:00 

12:02 

12:12 

1222 

12:32 

0.8333 0.038 
0.9166 0.042 
1.0000 0.042 
1.0833 0.042 
1.1666 0.042 
1.2500 0.042 
1.3333 0.038 
1.4166 0.042 
1.5000 0.038 
1.5833 0.042 
1.6666 0.038 
1.7500 0.038 
1.8333 0.042 
1.9166 0.047 

2 0.042 
2.5 0.033 

3 0.042 
3.5 0.038 

4 0.042 
4.5 0.042 

5 0.042 
5.5 0.042 

6 0.052 
6.5 0.047 

7 0.042 
7.5 0.047 

8 0.042 
8.5 0.042 

9 0.042 
9.5 0.042 
10 0.038 
12 0.038 
14 0.038 
16 0.033 
18 0.038 
20 0.038 
22 0.033 
24 0.033 
26 0.033 
28 0.028 
30 0.028 
32 0.033 
34 0.033 
36 0.033 
38 0.042 
40 0.038 



42 0.038 
44 0.038 
46 0.033 
48 0.033 

12:42 50 0.038 
52 0.038 
54 0.038 
56 0.042 
58 0.038 

12:52 60 0.038 
12:54 62 0.047 
12:56 64 0.047 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Company 

Project No.: 07029.00 

Personnel: J.A. Duwelius 

Date: July 14,1992 

WellLocaton: P-4 

Pumping Rate: 20 gpm 

Date Clock Time Time 

(minutes) 

Drawdown (feet! 
Date Clock Time Time 

(minutes) 
Uncorrected 

Corrected for 
Residual 
Trend 

Corrected for 
Atmospheric 

Pressure 

14-Jul 15:15 0.0 0.104 0.104 0.104 
0.0166 0.119 0.119 0.119 
0.0250 0.109 0.109 0.109 
0.0333 0.123 0.123 0.123 
0.0416 0.119 0.119 0.119 
0.0500 0.109 0.109 0.109 
0.0583 0.123 0.123 0.123 
0.0666 0.119 0.119 0.119 
0.0750 0.109 0.109 0.109 
0.0833 0.128 0.128 0.128 
0.1000 0.114 0.114 0.114 
0.1166 0.114 0.114 0.114 
0.1333 0.128 0.128 0.128 
0.1500 0.109 0.109 0.109 
0.1666 0.119 0.119 0.119 
0.1833 0.123 0.123 0.123 
0.2000 0.119 0.119 0.119 
0.2166 0.114 0.114 0.114 
0.2333 0.128 0.128 0.128 
0.2500 0.123 0.123 0.123 
0.2666 0.114 0.114 0.114 
0.2833 0.128 0.128 0.128 
0.3000 0.119 0.119 0.119 
0.3166 0.109 0.109 0.109 
0.3333 0.128 0.128 0.128 
0.4166 0.109 0.109 0.109 
0.5000 0.123 0.123 0.123 
0.5833 0.128 0.128 0.128 
0.6666 0.133 0.133 0.133 
0.7500 0.123 0.123 0.123 
0.8333 0.133 0.133 0.133 



15:16 

15:17 

1520 

1525 

15:35 

15:45 

15:55 

0.9166 0.133 0.133 0.133 
1.0000 0.147 0.147 0.147 
1.0833 0.152 0.152 0.152 
1.1666 0.147 0.147 0.147 
1.2500 0.166 0.166 0.166 
1.3333 0.176 0.176 0.176 
1.4166 0.166 0.166 0.166 
1.5000 0.171 0.171 0.171 
1.5833 0.190 0.190 0.190 
1.6666 0.195 0.195 0.195 
1.7500 0.190 0.190 0.190 
1.8333 0.200 0.200 0.200 
1.9166 0.214 0.214 0.214 

2 0.200 0.200 0.200 
2.5 0.247 0.247 0.247 

3 0.276 0.276 0.276 
3.5 0.324 0.324 0.324 

4 0.367 0.367 0.367 
4.5 0.376 0.376 0.376 

5 0.424 0.424 0.424 
5.5 0.429 0.429 0.429 

6 0.457 0.457 0.457 
6.5 0.471 0.471 0.471 

7 0.491 0.491 0.491 
7.5 0.495 0.495 0.495 

8 0.519 0.519 0.519 
8.5 0.524 0.524 0.524 

9 0.548 0.548 0.548 
9.5 0.557 0.557 0.557 
10 0.567 0.567 0.567 
12 0.595 0.594 0.594 
14 0.610 0.609 0.609 
16 0.648 0.647 0.647 
18 0.672 0.671 0.671 
20 0.672 0.671 0.671 
22 0.691 0.690 0.690 
24 0.705 0.704 0.704 
26 0.705 0.704 0.704 
28 0.715 0.714 0.714 
30 0.719 0.718 0.718 
32 0.719 0.718 0.718 
34 0.734 0.732 0.732 
36 0.743 0.741 0.741 
38 0.719 0.717 0.717 
40 0.748 0.746 0.746 
42 0.753 0.751 0.751 



44 0.767 0.765 0.765 
46 0.772 0.770 0.770 
48 0.767 0.765 0.765 

^6105 50 0.781 0.779 0.779 
52 0./// 0.775 0.775 
54 0.791 0.789 0.789 
56 0.786 0.783 0.783 
58 0.791 0.788 0.788 

16:15 60 0.781 0.778 0.778 
62 0.796 0.793 0.793 
64 0.767 0.764 0.764 
66 0.762 0.759 0.759 
68 0.757 0.754 0.754 

1625 70 0.772 0.769 0.769 
72 0.772 0.769 0.769 
74 0.796 0.793 0.793 
76 0.791 0.788 0.788 
78 0.786 0.782 0.782 

16:35 80 0.796 0.792 0.792 
82 0./// 0.773 0.773 
84 0.796 0.792 0.792 
86 0.796 0.792 0.792 
88 0.796 0.792 0.792 

16:45 90 0.781 0./// 0./// 
92 0.805 0.801 0.801 
94 0.786 0.782 0.782 
96 0.796 0.792 0.792 
98 0.796 0.792 0.792 

16:55 100 0.800 0.795 0.795 
17^)5 110 0.805 0.800 0.800 
17:15 120 0.824 0.819 0.819 

130 0.815 0.809 0.809 
17:35 140 0.819 0.813 0.813 

150 0.839 0.832 0.832 
17:55 160 0.839 0.832 0.832 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Company 

Project No.: 07029.00 

Personnel: J.A. Duwellus 

Date: July 15,1992 

WellLocaton: P-4 

Pumping Rate: 30 gpm 

Date Clock Time Time 

(minutes) 

Drawdown (feetl 
Date Clock Time Time 

(minutes) 
Uncorrected 

Corrected for 
Residual 
Trend 

Corrected for 
Atmospheric 

Pressure 

15-Jul 07:50 0.0 0.085 0.085 0.085 
0.0333 0.085 0.085 0.085 
0.0416 0.090 0.090 0.090 
0.0500 0.090 0.090 0.090 
0.0583 0.090 0.090 0.090 
0.0666 0.095 0.095 0.095 
0.0750 0.090 0.090 0.090 
0.0833 0.090 0.090 0.090 
0.1000 0.090 0.090 0.090 
0.1166 0.095 0.095 0.095 
0.1333 0.095 0.095 0.095 
0.1500 0.095 0.095 0.095 
0.1666 0.090 0.090 0.090 
0.1833 0.100 0.100 0.100 
0.2000 0.100 0.100 0.100 
0.2166 0.100 0.100 0.100 
0.2333 0.104 0.104 0.104 
0.2500 0.104 0.104 0.104 
0.2666 0.100 0.100 0.100 
0.2833 0.104 0.104 0.104 
0.3000 0.104 0.104 0.104 
0.3166 0.109 0.109 0.109 
0.3333 0.109 0.109 0.109 
0.4166 0.119 0.119 0.119 
0.5000 0.119 0.119 0.119 
0.5833 0.123 0.123 0.123 
0.6666 0.128 0.128 0.128 
0.7500 0.138 0.138 0.138 
0.8333 0.133 0.133 0.133 
0.9166 0.152 0.152 0.152 

7:51 1.0000 0.157 0.157 0.157 



7:52 

7:55 

8:00 

8:10 

820 

8:30 

1.0833 0.157 0.157 0.157 
1.1666 0.166 0.166 0.166 
1.2500 0.171 0.171 0.171 
1.3333 0.176 0.176 0.176 
1.4166 0.181 0.181 0.181 
1.5000 0.185 0.185 0.185 
1.5833 0.185 0.185 0.185 
1.6666 0.185 0.185 0.185 
1.7500 0.204 0.204 0.204 
1.8333 0.200 0.200 0.200 
1.9166 0.204 0.204 0.204 

2 0.214 0.214 0.214 
2.5 0.243 0.243 0.243 

3 0.262 0.262 0.262 
3.5 0.286 0.286 0.286 

4 0.300 0.300 0.300 
4.5 0.319 0.319 0.319 

5 0.343 0.343 0.343 
5.5 0.343 0.343 0.343 

6 0.338 0.338 0.338 
6.5 0.324 0.324 0.324 

7 0.352 0.352 0.352 
7.5 0.414 0.414 0.414 

8 0.491 0.491 0.491 
8.5 0.562 0.562 0.562 

9 0.624 0.624 0.624 
9.5 0.686 0.686 0.686 
10 0.729 0.729 0.729 
12 0.862 0.861 0.861 
14 0.910 0.909 0.909 
16 0.920 0.919 0.919 
18 0.929 0.928 0.928 
20 0.953 0.952 0.952 
22 0.967 0.966 0.966 
24 1.001 1.000 1.000 
26 1.015 1.014 1.014 
28 1.029 1.028 1.028 
30 1.043 1.042 1.042 
32 1.058 1.057 1.057 
34 1.072 1.070 1.070 
36 1.086 1.084 1.084 
38 1.096 1.094 1.094 
40 1.101 1.099 1.099 
42 1.105 1.103 1.103 
44 1.125 1.123 1.123 
46 1.129 1.127 1.127 



48 1.129 1.127 1.127 
8:40 50 1.144 1.142 1.142 

52 1.153 1.151 1.151 
54 1.158 1.156 1.156 
56 1.167 1.164 1.164 
58 1.177 1.174 1.174 

8:50 60 1.167 1.164 1.164 
62 1.167 1.164 1.164 
64 1.172 1.169 1.169 
66 1.182 1.179 1.179 
68 1.191 1.188 1.188 

9X)0 70 1.186 1.183 1.183 
72 1.191 1.188 1.188 
74 1.201 1.198 1.198 
76 1.210 1.207 1.207 
78 1.220 1.216 1.216 

9:10 80 1.215 1.211 1.211 
82 1.220 1.216 1.216 
84 1.225 1.221 1.221 
86 1.229 1.225 1.225 
88 1.225 1.221 1.221 

920 90 1.225 1.221 1.221 
92 1.225 1.221 1.221 
94 1.234 1.230 1.230 
96 1.239 1.235 1.235 
98 1.244 1.240 1.240 

9:30 100 1.244 1.239 1.239 
9:40 110 1.253 1.248 1.248 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Company 

Project No.: 07029.00 

Personnel: J.A. Duwelius 

Date: July 15,1992 

WellLocaton: P-4 

Pumping Rate: 40 gpm 

Date Clock Time Time 

(minutes) 

Drawdown tfeeti 
Date Clock Time Time 

(minutes) 
Uncorrected 

Corrected for 
Residual 
Trend 

Corrected for 
Atmospheric 

Pre,s.sure 

15-Jul 09:50 0.0 1.267 1.267 1.267 
0.0083 1.267 1.267 1.267 
0.0166 1.272 1.272 1.272 
0.0250 1.267 1.267 1.267 
0.0333 1.263 1.263 1.263 
0.0416 1.267 1.267 1.267 
0.0500 1.277 1.277 1.277 
0.0583 1.267 1.267 1.267 
0.0666 1.267 1.267 1.267 
0.0750 1.272 1.272 1.272 
0.0833 1.272 1.272 1.272 
0.1000 1.272 1.272 1.272 
0.1166 1.277 1.277 1.277 
0.1333 1.272 1.272 1.272 
0.1500 1.272 1.272 1.272 
0.1666 1.272 1.272 1.272 
0.1833 1.267 1.267 1.267 
0.2000 1.272 1.272 1.272 
0.2166 1.267 1.267 1.267 
0.2333 1.267 1.267 1.267 
0.2500 1.272 1.272 1.272 
0.2666 1.272 1.272 1.272 
0.2833 1.272 1.272 1.272 
0.3000 1.277 1.277 1.277 
0.3166 1.272 1.272 1.272 
0.3333 1.272 1.272 1.272 
0.4166 1.272 1.272 1.272 
0.5000 1.267 1.267 1.267 
0.5833 1.272 1.272 1.272 
0.6666 1.267 1.267 1.267 
0.7500 1.272 1.272 1.272 



9:51 

9:52 

9:55 

10:00 

10:10 

1020 

10:30 

0.8333 1.272 1.272 1.272 
0.9166 1.272 1.272 1.272 
1.0000 1.282 1.282 1.282 
1.0833 1.277 1.277 1.277 
1.1666 1.277 1.277 1.277 
1.2500 1.282 1.282 1.282 
1.3333 1.287 1.287 1.287 
1.4166 1.277 1.277 1.277 
1.5000 1.291 1.291 1.291 
1.5833 1.291 1.291 1.291 
1.6666 1.296 1.296 1.296 
1.7500 1.296 1.296 1.296 
1.8333 1.301 1.301 1.301 
1.9166 1.310 1.310 1.310 

2 1.306 1.306 1.306 
2.5 1.329 1.329 1.329 

3 1.358 1.358 1.358 
3.5 1.377 1.377 1.377 

4 1.391 1.391 1.391 
4.5 1.401 1.401 1.401 

5 1.410 1.410 1.410 
5.5 1.425 1.425 1.425 

6 1.430 1.430 1.430 
6.5 1.444 1.444 1.444 

7 1.453 1.453 1.453 
7.5 1.463 1.463 1.463 

8 1.477 1.477 1.477 
8.5 1.482 1.482 1.482 

9 1.482 1.482 1.482 
9.5 1.492 1.492 1.492 
10 1.492 1.492 1.492 
12 1.530 1.529 1.529 
14 1.544 1.543 1.543 
16 1.568 1.567 1.567 
18 1.587 1.586 1.586 
20 1.596 1.595 1.595 
22 1.601 1.600 1.600 
24 1.620 1.619 1.619 
26 1.625 1.624 1.624 
28 1.625 1.624 1.624 
30 1.634 1.633 1.633 
32 1.639 1.638 1.638 
34 1.644 1.642 1.642 
36 1.649 1.647 1.647 
38 1.654 1.652 1.652 
40 1.663 1.661 1.661 



42 1.668 1.666 1.666 
44 1.668 1.666 1.666 
46 1.673 1.671 1.671 
48 1.673 1.671 1.671 

10:40 50 1.677 1.675 1.675 
52 1.687 1.685 1.685 
54 1.687 1.685 1.685 
56 1.687 1.684 1.684 
58 1.687 1.684 1.684 

10:50 60 1.696 1.693 1.693 
62 1.696 1.693 1.693 
64 1.696 1.693 1.693 
66 1.701 1.698 1.698 
68 1.706 1.703 1.703 
70 1.701 1.698 1.698 
72 1.706 1.703 1.703 
74 1.711 1.708 1.708 
76 1.696 1.693 1.693 
78 1.706 1.702 1.702 

11:10 80 1.711 1.707 1.707 
82 1.720 1.716 1.716 
84 1.720 1.716 1.716 
86 1.716 1.712 1.712 
88 1.720 1.716 1.716 

1120 90 1.730 1.726 1.726 
92 1.725 1.721 1.721 
94 1.735 1.731 1.731 
96 1.730 1.726 1.726 
98 1.739 1.735 1.735 

11:30 100 1.735 1.730 1.730 
11:40 110 1.749 1.744 1.744 
11:50 120 1.754 1.749 1.749 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Company 

Project No.: 07029.00 

Personnel: JA Duwelius 

Date: July 15,1992 

WellLocaton: P-4 

Pumping Rate: Recovery 

Date Clock Time Time 

(minutes) 

Drawdown ffeeO 
Date Clock Time Time 

(minutes) 
Uncorrected 

Corrected for 
Residual 
Trend 

Corrected for 
Atmospheric 

Pressure 

15-Jul 11:52 0.0 1.754 1.754 1.754 
0.0083 1.749 1.749 1.749 
0.0166 1.754 1.754 1.754 
0.0250 1.758 1.758 1.758 
0.0333 1.754 1.754 1.754 
0.0416 1.758 1.758 1.758 
0.0500 1.754 1.754 1.754 
0.0583 1.754 1.754 1.754 
0.0666 1.754 1.754 1.754 
0.0750 1.754 1.754 1.754 
0.0833 1.754 1.754 1.754 
0.1000 1.754 1.754 1.754 
0.1166 1.754 1.754 1.754 
0.1333 1.754 1.754 1.754 
0.1500 1.758 1.758 1.758 
0.1666 1.758 1.758 1.758 
0.1833 1.749 1.749 1.749 
0.2000 1.749 1.749 1.749 
0.2166 1.758 1.758 1.758 
0.2333 1.758 1.758 1.758 
0.2500 1.749 1.749 1.749 
0.2666 1.744 1.744 1.744 
0.2833 1.754 1.754 1.754 
0.3000 1.744 1.744 1.744 
0.3166 1.749 1.749 1.749 
0.3333 1.754 1.754 1.754 
0.4166 1.749 1.749 1.749 
0.5000 1.739 1.739 1.739 
0.5833 1.739 1.739 1.739 
0.6666 1.739 1.739 1.739 
0.7500 1.730 1.730 1.730 



11:53 

11:54 

11:55 

12^)0 

12:02 

12:12 

1222 

12:32 

0.8333 1.725 1.725 1.725 
0.9166 1.716 1.716 1.716 
1.0000 1.701 1.701 1.701 
1.0833 1.701 1.701 1.701 
1.1666 1.687 1.687 1.687 
1.2500 1.673 1.673 1.673 
1.3333 1.663 1.663 1.663 
1.4166 1.654 1.654 1.654 
1.5000 1.634 1.634 1.634 
1.5833 1.625 1.625 1.625 
1.6666 1.615 1.615 1.615 
1.7500 1.596 1.596 1.596 
1.8333 1.587 1.587 1.587 
1.9166 1.568 1.568 1.568 

2 1.553 1.553 1.553 
2.5 1.468 1.468 1.468 

3 1.372 1.372 1.372 
3.5 1.282 1.282 1.282 

4 1.210 1.210 1.210 
4.5 1.144 1.144 1.144 

5 1.077 1.077 1.077 
5.5 1.034 1.034 1.034 

6 0.996 0.996 0.996 
6.5 0.953 0.953 0.953 

7 0.924 0.924 0.924 
7.5 0.891 0.891 0.891 

8 0.862 0.862 0.862 
8.5 0.843 0.843 0.843 

9 0.819 0.819 0.819 
9.5 0.796 0.796 0.796 
10 0.772 0.772 0.772 
12 0.715 0.714 0.714 
14 0.662 0.661 0.661 
16 0.619 0.618 0.618 
18 0.581 0.580 0.580 
20 0.548 0.547 0.547 
22 0.519 0.518 0.518 
24 0.486 0.485 0.485 
26 0.462 0.461 0.461 
28 0.438 0.437 0.437 
30 0.419 0.418 0.418 
32 0.400 0.399 0.399 
34 0.381 0.379 0.379 
36 0.362 0.360 0.360 
38 0.352 0.350 0.350 
40 0.333 0.331 0.331 



42 0.328 0.326 0.326 
44 0.319 0.317 0.317 
46 0.300 0.298 0.298 
48 0.300 0.298 0.298 

12:42 50 0.286 0.284 0.284 
52 0.281 0.279 0.279 
54 0.266 0.264 0.264 
56 0.262 0.259 0.259 
58 0.252 0.249 0.249 

12:52 60 0.247 0.244 0.244 
12:54 62 0.243 0.240 0.240 
1?;56 64 0.?33 0.230 0,230 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Company 

Project No.: 07029.00 

Personnel: J.A. Duwelius 

Date: July 14.1992 

WellLocaton: P-5 

Pumping Rate: 20 gpm 

Date Clock Time Time 

(minutes) 

Drawdown tfeetl 
Date Clock Time Time 

(minutes) 
Uncorrected 

Corrected for 
Residual 
Trend 

Corrected for 
Atmospheric 

Pressure 

14-Jul 15:15 0.0 0.104 0.104 0.104 
0.3333 0.109 0.109 0.109 
0.4166 0.114 0.114 0.114 
0.5000 0.128 0.128 0.128 
0.5833 0.119 0.119 0.119 
0.6666 0.128 0.128 0.128 
0.7500 0.133 0.133 0.133 
0.8333 0.142 0.142 0.142 
0.9166 0.142 0.142 0.142 

15:16 1.0000 0.147 0.147 0.147 
1.0833 0.152 0.152 0.152 
1.1666 0.162 0.162 0.162 
1.2500 0.171 0.171 0.171 
1.3333 0.176 0.176 0.176 
1.4166 0.181 0.181 0.181 
1.5000 0.185 0.185 0.185 
1.5833 0.190 0.190 0.190 
1.6666 0.204 0.204 0.204 
1.7500 0.200 0.200 0.200 
1.8333 0.209 0.209 0.209 
1.9166 0.214 0.214 0.214 

15:17 2 0.219 0.219 0.219 
2.5 0.247 0.247 0.247 

3 0.271 0.271 0.271 
3.5 0.300 0.300 0.300 

4 0.324 0.324 0.324 
4.5 0.343 0.343 0.343 

1520 5 0.362 0.362 0.362 
5.5 0.371 0.371 0.371 

6 0.395 0.395 0.395 
6.5 0.405 0.405 0.405 



1525 

15:35 

15:45 

15:55 

16^)5 

16:15 

1625 

16:35 

7 0.414 0.414 0.414 
7.5 0.419 0.419 0.419 

8 0.438 0.438 0.438 
8.5 0.452 0.452 0.452 

9 0.457 0.457 0.457 
9.5 0.467 0.467 0.467 
10 0.476 0.476 0.476 
12 0.509 0.508 0.508 
14 0.528 0.527 0.527 
16 0.552 0.551 0.551 
18 0.567 0.566 0.566 
20 0.586 0.585 0.585 
22 0.605 0.604 0.604 
24 0.614 0.613 0.613 
26 0.624 0.623 0.623 
28 0.629 0.628 0.628 
30 0.633 0.632 0.632 
32 0.643 0.642 0.642 
34 0.652 0.650 0.650 
36 0.662 0.660 0.660 
38 0.629 0.627 0.627 
40 0.662 0.660 0.660 
42 0.671 0.669 0.669 
44 0.681 0.679 0.679 
46 0.690 0.688 0.688 
48 0.695 0.693 0.693 
50 0.690 0.688 0.688 
52 0.695 0.693 0.693 
54 0.695 0.693 0.693 
56 0.700 0.697 0.697 
58 0.705 0.702 0.702 
60 0.700 0.697 0.697 
62 0.710 0.707 0.707 
64 0.710 0.707 0.707 
66 0.705 0.702 0.702 
68 0.719 0.716 0.716 
70 0.719 0.716 0.716 
72 0.729 0.726 0.726 
74 0.724 0.721 0.721 
76 0.714 0.711 0.711 
78 0.719 0.715 0.715 
80 0.710 0.706 0.706 
82 0.719 0.715 0.715 
84 0.733 0.729 0.729 
86 0.738 0.734 0.734 
88 0.729 0.725 0.725 



16:45 90 0.729 0.725 0.725 
92 0.738 0.734 0.734 
94 0.729 0.725 0.725 
96 0.733 0.729 0.729 
98 0.729 0.725 0.725 

1655 ICQ 0.733 0.728 0.728 
1755 110 0.738 0.733 0.733 
17:15 120 0.748 0.743 0.743 

130 0.743 0.737 0.737 
17:35 140 0.729 0.723 0.723 

. 150 0.743 0.736 0.736 
17;55 160 0.748 0.741 0.741 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Company 

Project No.: 07029.00 

Personnel: J.A. Duwelius 

Date: July 15,1992 

WellLocaton: P-5 

Pumping Rate: 30 gpm 

Date Clock Time Time 

(minutes) 

Drawdown (feetl 
Date Clock Time Time 

(minutes) 
Uncorrected 

Corrected for 
Residual 
Trend 

Corrected for 
Atmospheric 

Pressure 

15-Jul 07:50 0.0 0.100 0.100 0.100 
0.2333 0.109 0.109 0.109 
0.2500 0.114 0.114 0.114 
0.2666 0.119 0.119 0.119 
0.2833 0.119 0.119 0.119 
0.3000 0.114 0.114 0.114 
0.3166 0.119 0.119 0.119 
0.3333 0.119 0.119 0.119 
0.4166 0.123 0.123 0.123 
0.5000 0.128 0.128 0.128 
0.5833 0.133 0.133 0.133 
0.6666 0.138 0.138 0.138 
0.7500 0.142 0.142 0.142 
0.8333 0.147 0.147 0.147 
0.9166 0.152 0.152 0.152 

7:51 1.0000 0.157 0.157 0.157 
1.0833 0.157 0.157 0.157 
1.1666 0.162 0.162 0.162 
1.2500 0.171 0.171 0.171 
1.3333 0.176 0.176 0.176 
1.4166 0.181 0.181 0.181 
1.5000 0.181 0.181 0.181 
1.5833 0.185 0.185 0.185 
1.6666 0.190 0.190 0.190 
1.7500 0.195 0.195 0.195 
1.8333 0.190 0.190 0.190 
1.9166 0.200 0.200 0.200 

7:52 2 0.209 0.209 0.209 
2.5 0.214 0.214 0.214 

3 0.233 0.233 0.233 
3.5 0.247 0.247 0.247 



7:55 

8:00 

8:10 

820 

8:30 

8:40 

8:50 

9fl0 

4 0.262 0.262 0.262 
4.5 0.281 0.281 0.281 

5 0.285 0.285 0.285 
5.5 0.290 0.290 0.290 

6 0.266 0.266 0.266 
6.5 0.257 0.257 0.257 

7 0.309 0.309 0.309 
7.5 0.400 0.400 0.400 

8 0.481 0.481 0.481 
8.5 0.538 0.538 0.538 

9 0.581 0.581 0.581 
9.5 0.619 0.619 0.619 
10 0.648 0.648 0.648 
12 0.690 0.689 0.689 
14 0.795 0.794 0.794 
16 0.791 0.790 0.790 
18 0.810 0.809 0.809 
20 0.838 0.837 0.837 
22 0.867 0.866 0.866 
24 0.891 0.890 0.890 
26 0.910 0.909 0.909 
28 0.919 0.918 0.918 
30 0.938 0.937 0.937 
32 0.948 0.947 0.947 
34 0.967 0.965 0.965 
36 0.976 0.974 0.974 
38 0.981 0.979 0.979 
40 0.995 0.993 0.993 
42 1.005 1.003 1.003 
44 1.014 1.012 1.012 
46 1.014 1.012 1.012 
48 1.024 1.022 1.022 
50 1.029 1.027 1.027 
52 1.043 1.041 1.041 
54 1.053 1.051 1.051 
56 1.048 1.045 1.045 
58 1.057 1.054 1.054 
60 1.029 1.026 1.026 
62 1.067 1.064 1.064 
64 1.062 1.059 1.059 
66 1.067 1.064 1.064 
68 1.076 1.073 1.073 
70 1.076 1.073 1.073 
72 1.081 1.078 1.078 
74 1.081 1.078 1.078 
76 1.062 1.059 1.059 



78 1.105 1.101 1.101 
9:10 80 1.105 1.101 1.101 

82 1.100 1.096 1.096 
84 1.100 1.096 1.096 
86 1.100 1.096 1.096 
88 1.100 1.096 1.096 

920 90 1.105 1.101 1.101 
92 1.110 1.106 1.106 
94 1.115 1.111 1.111 
96 1.115 1.111 1.111 
98 1.115 1.111 1.111 

9:30 100 1.124 1.119 1.119 
9:40 110 1.129 1.124 1.124 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Company 

Project No.: 07029.00 

Personnel: J.A. Duwelius 

Dale: July 15,1992 

WellLocaton: P-5 

Pumping Rate: 40 gpm 

Drawdown (feeti 
Date Clock Time Time 

(minutes) 
Uncorrected 

Corrected for 
Residual 
Trend 

Corrected for 
Atmospheric 

Pressure 

15-Jul 09:50 0.0 1.134 1.134 1.134 
0.0083 1.134 1.134 1.134 
0.0166 1.138 1.138 1.138 
0.0250 1.134 1.134 1.134 
0.0333 1.134 1.134 1.134 
0.0416 1.138 1.138 1.138 
0.0500 1.134 1.134 1.134 
0.0583 1.138 1.138 1.138 
0.0666 1.134 1.134 1.134 
0.0750 1.134 1.134 1.134 
0.0833 1.138 1.138 1.138 
0.1000 1.134 1.134 1.134 

• 0.1166 1.138 1.138 1.138 
0.1333 1.138 1.138 1.138 
0.1500 1.138 1.138 1.138 
0.1666 1.134 1.134 1.134 
0.1833 1.134 1.134 1.134 
0.2000 1.138 1.138 1.138 
0.2166 1.138 1.138 1.138 
0.2333 1.134 1.134 1.134 
0.2500 1.134 1.134 1.134 
0.2666 1.134 1.134 1.134 
0.2833 1.138 1.138 1.138 
0.3000 1.134 1.134 1.134 
0.3166 1.138 1.138 1.138 
0.3333 1.138 1.138 1.138 
0.4166 1.134 1.134 1.134 
0.5000 1.134 1.134 1.134 
0.5833 1.134 1.134 1.134 
0.6666 1.134 1.134 1.134 
0.7500 1.138 1.138 1.138 



9:51 

952 

9:55 

^0100 

10:10 

1020 

10:30 

0.8333 1.138 1.138 1.138 
0.9166 1.138 1.138 1.138 
1.0000 1.138 1.136 1.138 
1.0833 1.138 1.138 1.138 
1.1666 1.148 1.148 1.148 
1.2500 1.148 1.148 1.148 
1.3333 1.148 1.148 1.148 
1.4166 1.153 1.153 1.153 
1.5000 1.162 1.162 1.162 
1.5833 1.167 1.167 1.167 
1.6666 1.167 1.167 1.167 
1.7500 1.172 1.172 1.172 
1.8333 1.176 1.176 1.176 
1.9166 1.181 1.181 1.181 

2 1.186 1.186 1.186 
2.5 1.205 1.205 1.205 

3 1.219 1.219 1.219 
3.5 1.238 1.238 1.238 

4 1.243 1.243 1.243 
4.5 1.248 1.248 1.248 

5 1.253 1.253 1.253 
5.5 1.262 1.262 1.262 

6 1.272 1.272 1.272 
6.5 1.281 1.281 1.281 

7 1.291 1.291 1.291 
7.5 1.296 1.296 1.296 

8 1.300 1.300 1.300 
8.5 1.305 1.305 1.305 

9 1.315 1.315 1.315 
9.5 1.319 1.319 1.319 
10 1.315 1.315 1.315 
12 1.348 1.347 1.347 
14 1.367 1.366 1.366 
16 1.391 1.390 1.390 
18 1.400 1.399 1.399 
20 1.410 1.409 1.409 
22 1.415 1.414 1.414 
24 1.434 1.433 1.433 
26 1.434 1.433 1.433 
28 1.439 1.438 1.438 
30 1.443 1.442 1.442 
32 1.458 1.457 1.457 
34 1.443 1.441 1.441 
36 1.462 1.460 1.460 
38 1.472 1.470 1.470 
40 1.472 1.470 1.470 



42 1.481 1.479 1.479 
44 1.481 1.479 1.479 
46 1.481 1.479 1.479 
48 1.477 1.475 1.475 

10:40 50 1.486 1.484 1.484 
52 1.496 1.494 1.494 
54 1.491 1.489 1.489 
58 1.491 1.488 1.488 
56 1.496 1.493 1.493 

10:50 60 1.491 1.488 1.488 
62 1.505 1.502 1.502 
64 1.500 1.497 1.497 
66 1.500 1.497 1.497 
68 1.500 1.497 1.497 

11^)0 70 1.505 1.502 1.502 
72 1.510 1.507 1.507 
74 1.510 1.507 1.507 
76 1.486 1.483 1.483 
78 1.505 1.501 1.501 

11:10 80 1.510 1.506 1.506 
82 1.520 1.516 1.516 
84 1.515 1.511 1.511 
86 1.524 1.520 1.520 
88 1.520 1.516 1.516 

1120 90 1.524 1.520 1.520 
92 1.524 1.520 1.520 
94 1.529 1.525 1.525 
96 1.524 1.520 1.520 
98 1.524 1.520 1.520 

11:30 100 1.529 1.524 1.525 
11:40 110 1.539 1.534 1.534 
11:50 120 1.539 1.534 1.534 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Company 

Project No.: 07029.00 

Personnel: J.A. Duwelius 

Date: July 15,1992 

WellLocaton: P-5 

Pumping Rate: Recovery 

Drawdown ffeetl 1 
Date Clock Time Time 

(minutes) 
Uncorrected 

Corrected for 
Residual 
Trend 

Corrected for 
Atmospheric 

Pressure 

15-Jul 11:52 0.0 1.539 1.539 1.539 
0.0083 1.529 1.529 1.529 
0.0166 1.534 1.534 1.534 
0.0250 1.539 1.539 1.539 
0.0333 1.534 1.534 1.534 
0.0416 1.539 1.539 1.539 
0.0500 1.539 1.539 1.539 
0.0583 1.534 1.534 1.534 
0.0666 1.534 1.534 1.534 
0.0750 1.543 1.543 1.543 
0.0833 1.543 1.543 1.543 
0.1000 1.539 1.539 1.539 
0.1166 1.539 1.539 1.539 
0.1333 1.539 1.539 1.539 
0.1500 1.539 1.539 1.539 
0.1666 1.539 1.539 1.539 
0.1833 1.539 1.539 1.539 
0.2000 1.539 1.539 1.539 
0.2166 1.534 1.534 1.534 
0.2333 1.539 1.539 1.539 
0.2500 1.543 1.543 1.543 
0.2666 1.539 1.539 1.539 
0.2833 1.539 1.539 1.539 
0.3000 1.539 1.539 1.539 
0.3166 1.539 1.539 1.539 
0.3333 1.539 1.539 1.539 
0.4166 1.529 1.529 1.529 
0.5000 1.529 1.529 1.529 
0.5833 1.515 1.515 1.515 
0.6666 1.505 1.505 1.505 
0.7500 1.496 1.496 1.496 



11:53 

11:54 

11:55 

12:00 

12:02 

12:12 

1222 

12:32 

0.8333 1.491 1.491 1.491 
0.9168 1.477 1.477 1.477 
1.0000 1.467 1.467 1.467 
1.0833 1.453 1.453 1.453 
1.1668 1.443 1.443 1.443 
1.2500 1.429 1.429 1.429 
1.3333 1.415 1.415 1.415 
1.4166 1.400 1.400 1.400 
1.5000 1.386 1.386 1.386 
1.5833 1.372 1.372 1.372 
1.6666 1.353 1.353 1.353 
1.7500 1.343 1.343 1.343 
1.8333 1.334 1.334 , 1.334 
1.9166 1.315 1.315 1.315 

2 1.300 1.300 1.300 
2.5 1.215 1.215 1.215 

3 1.148 1.148 1.148 
3.5 1.095 1.095 1.095 

4 1.043 1.043 1.043 
4.5 0.995 0.995 0.995 

5 0.957 0.957 0.957 
5.5 0.929 0.929 0.929 

6 0.891 0.891 0.891 
6.5 0.867 0.867 0.867 

7 0.843 0.843 0.843 
7.5 0.824 0.824 0.824 

8 0.795 0.795 0.795 
8.5 0.776 0.776 0.776 

9 0.757 0.757 0.757 
9.5 0.738 0.738 0.738 
10 0.714 0.714 0.714 
12 0.657 0.656 0.656 
14 0.605 0.604 0.604 
16 0.557 0.556 0.556 
18 0.514 0.513 0.513 
20 0.481 0.480 0.480 
22 0.443 0.442 0.442 
24 0.419 0.418 0.418 
26 0.386 0.385 0.385 
28 0.366 0.365 0.365 
30 0.352 0.351 0.351 
32 0.314 0.313 0.313 
34 0.309 0.307 0.307 
36 0.290 0.288 0.288 
38 0.281 0.279 0.279 
40 0.266 0.264 0.264 



42 0.252 0.250 0.250 
44 0.238 0.236 0.236 
46 0.223 0.221 0.221 
48 0.219 0.217 0.217 

12:42 50 0.209 0.207 0.207 
52 0.200 0.198 0.198 
54 0.195 0.193 0.193 
56 0.195 0.192 0.192 
58 0.181 0.178 0.178 

12:52 60 0.176 0.173 0.173 
12:54 62 0.176 0.173 0.173 
12:56 64 0.162 0.169 0.159 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Company 

Project No.: 07029.00 

Personnel: J.A. Duwelius 

Date: July 14,1992 

WellLocaton: P-6 

Pumping Rate: 20 gpm 

Date Clock Time Time 

(minutes) 

Drawdown ffeetl 
Date Clock Time Time 

(minutes) 
Uncorrected 

Corrected for 
Residual 
Trend 

Corrected for 
Atmospheric 

Pressure 

14-Jul 15:15 0.0 0.090 0.090 0.090 
0.6666 0.085 0.085 0.085 
0.7500 0.090 0.090 0.090 
0.8333 0.095 0.095 0.095 
0.9166 0.099 0.099 0.099 

15:16 1.0000 0.104 0.104 0.104 
1.0833 0.104 0.104 0.104 
1.1666 0.109 0.109 0.109 
1.2500 0.114 0.114 0.114 
1.3333 0.114 0.114 0.114 
1.4166 0.109 0.109 0.109 
1.5000 0.118 0.118 0.118 
1.5833 0.133 0.133 0.133 
1.6666 0.137 0.137 0.137 
1.7500 0.133 0.133 0.133 
1.8333 0.142 0.142 0.142 
1.9166 0.133 0.133 0.133 

15:17 2 0.137 0.137 0.137 
2.5 0.157 0.157 0.157 

3 0.180 0.180 0.180 
3.5 0.199 0.199 0.199 

4 0.223 0.223 0.223 
4.5 0.237 0.237 0.237 

15:20 5 0.252 0.252 0.252 
5.5 0.271 0.271 0.271 

6 0.280 0.280 0.280 
6.5 0.290 0.290 0.290 

7 0.309 0.309 0.309 
7.5 0.314 0.314 0.314 

8 0.333 0.333 0.333 
8.5 0.337 0.337 0.337 



15:25 

15:35 

15:45 

15:55 

16:05 

16:15 

1625 

16:35 

16:45 

9 0.347 0.347 0.347 
9.5 0.356 0.356 0.356 
10 0.366 0.366 0.366 
12 0.394 0.393 0.393 
14 0.418 0.417 0.417 
16 0.433 0.432 0.432 
18 0.452 0.451 0.451 
20 0.466 0.465 0.465 
22 0.480 0.479 0.479 
24 0.499 0.498 0.498 
26 0.504 0.503 0.503 
28 0.504 0.503 0.503 
30 0.518 0.517 0.517 
32 0.528 0.527 0.527 
34 0.528 0.526 0.526 
36 0.547 0.545 0.545 
38 0.528 0.526 0.526 
40 0.537 0.535 0.535 
42 0.551 0.549 0.549 
44 0.556 0.554 0.554 
46 0.575 0.573 0.573 
48 0.580 0.578 0.578 
50 0.566 0.564 0.564 
52 0.575 0.573 0.573 
54 0.571 0.569 0.569 
56 0.580 0.577 0.577 
58 0.580 0.577 0.577 
60 0.590 0.587 0.587 
62 0.585 0.582 0.582 
64 0.599 0.596 0.596 
66 0.590 0.587 0.587 
68 0.590 0.587 0.587 
70 0.594 0.591 0.591 
72 0.604 0.601 0.601 
74 0.604 0.601 0.601 
76 0.604 0.601 0.601 
78 0.590 0.586 0.586 
80 0.594 0.590 0.590 
82 0.594 0.590 0.590 
84 0.609 0.605 0.605 
86 0.609 0.605 0.605 
88 0.604 0.600 0.600 
90 0.599 0.595 0.595 
92 0.604 0.600 0.600 
94 0.613 0.609 0.609 
96 0.609 0.605 0.605 



98 0.609 0.605 0.605 
16:55 ICQ 0.604 0.599 0.599 
17:05 110 0.613 0.608 0.608 
17:15 120 0.628 0.623 0.623 

130 0.632 0.626 0.626 
17:35 140 0.623 0.617 0.617 

150 0.623 0.616 0.616 
17:55 160 0.628 0.621 0.621 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Company 

Project No.: 07029.00 

Personnel: J.A. Duwelius 

Date: July 15,1992 

WellLocaton: P-6 

Pumping Rate: 30 gpm 

Date Clock Time Time 

(minutes) 

Drawdown ffeetl 
Date Clock Time Time 

(minutes) 
Uncorrected 

Corrected for 
Residual 
Trend 

Corrected for 
Atmospheric 

Pressure 

15-Jul 07:50 0.0 0.047 0.047 0.047 
0.1166 0.047 0.047 0.047 
0.1333 0.057 0.057 0.057 
0.1500 0.052 0.052 0.052 
0.1666 0.057 0.057 0.057 
0.1833 0.057 0.057 0.057 
0.2000 0.057 0.057 0.057 
0.2166 0.052 0.052 0.052 
0.2333 0.052 0.052 0.052 
0.2500 0.057 0.057 0.057 
0.2666 0.057 0.057 0.057 
0.2833 0.061 0.061 0.061 
0.3000 0.057 0.057 0.057 
0.3166 0.061 0.061 0.061 
0.3333 0.061 0.061 0.061 
0.4166 0.066 0.066 0.066 
0.5000 0.061 0.061 0.061 
0.5833 0.076 0.076 0.076 
0.6666 0.076 0.076 0.076 
0.7500 0.071 0.071 0.071 
0.8333 0.076 0.076 0.076 
0.9166 0.080 0.080 0.080 

7:51 1.0000 0.090 0.090 0.090 
1.0833 0.085 0.085 0.085 
1.1666 0.090 0.090 0.090 
1.2500 0.095 0.095 0.095 
1.3333 0.095 0.095 0.095 
1.4166 0.104 0.104 0.104 
1.5000 0.104 0.104 0.104 
1.5833 0.104 0.104 0.104 
1.6666 0.114 0.114 0.114 



7:52 

7:55 

8.-00 

8:10 

820 

8:30 

8:40 

8:50 

1.7500 0.114 0.114 0.114 
1.8333 0.123 0.123 0.123 
1.9166 0.118 0.118 0.118 

2 0.123 0.123 0.123 
2.5 0.137 0.137 0.137 

3 0.157 0.157 0.157 
3.5 0.166 0.166 0.166 

4 0.176 0.176 0.176 
4.5 0.190 0.190 0.190 

5 0.204 0.204 0.204 
5.5 0.209 0.209 0.209 

6 0.209 0.209 0.209 
6.5 0.199 0.199 0.199 

7 0.218 0.218 0.218 
7.5 0.261 0.261 0.261 

8 0.309 0.309 0.309 
8.5 0.356 0.356 0.356 

9 0.399 0.399 0.399 
9.5 0.428 0.428 0.428 
10 0.466 0.466 0.466 
12 0.490 0.489 0.489 
14 0.651 0.650 0.650 
16 0.647 0.646 0.646 
18 0.656 0.655 0.655 
20 0.685 0.684 0.684 
22 0.708 0.707 0.707 
24 0.728 0.727 0.727 
26 0.751 0.750 0.750 
28 0.766 0.765 0.765 
30 0.785 0.784 0.784 
32 0.794 0.793 0.793 
34 0.808 0.806 0.806 
36 0.818 0.816 0.816 
38 0.827 0.825 0.825 
40 0.837 0.835 0.835 
42 0.842 0.840 0.840 
44 0.856 0.854 0.854 
46 0.861 0.859 0.859 
48 0.870 0.868 0.868 
50 0.870 0.868 0.868 
52 0.880 0.878 0.878 
54 0.889 0.887 0.887 
56 0.889 0.886 0.886 
58 0.899 0.896 0.896 
60 0.894 0.891 0.891 
62 0.908 0.905 0.905 



9.-00 

9:10 

9:20 

9:30 
9:40 

64 0.908 0.905 0.905 
66 0.913 0.910 0.910 
68 0.918 0.915 0.915 
70 0.918 0.915 0.915 
72 0.923 0.920 0.920 
74 0.923 0.920 0.920 
76 0.899 0.896 0.896 
78 0.942 0.938 0.938 
80 0.937 0.933 0.933 
82 0.937 0.933 0.933 
84 0.946 0.942 0.942 
86 0.946 0.942 0.942 
88 0.946 0.942 0.942 
90 0.937 0.933 0.933 
92 0.946 0.942 0.942 
94 0.951 0.947 0.947 
96 0.956 0.952 0.952 
98 0.961 0.957 0.957 

100 0.956 0.951 0.951 
110 0.965 0.960 0.960 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Company 

Project No.: 07029.00 

Personnel: J.A. Duwelius 

Date: July 15,1992 

WellLocaton: P-6 

Pumping Rate: 40 gpm 

Date Clock Time Time 

(minutes) 

Drawdown ffeetl 
Date Clock Time Time 

(minutes) 
Uncorrected 

Corrected for 
Residual 
Trend 

Corrected for 
Atmospheric 

Pressure 

15-Jul 09:50 0.0 0.970 0.970 0.970 
0.0083 0.965 0.965 0.965 
0.0166 0.975 0.975 0.975 
0.0250 0.970 0.970 0.970 
0.0333 0.970 0.970 0.970 
0.0416 0.975 0.975 0.975 
0.0500 0.975 0.975 0.975 
0.0583 0.980 0.980 0.980 
0.0666 0.975 0.975 0.975 
0.0750 0.970 0.970 0.970 
0.0833 0.975 0.975 0.975 
0.1000 0.975 0.975 0.975 
0.1166 0.980 0.980 0.980 
0.1333 0.975 0.975 0.975 
0.1500 0.975 0.975 0.975 
0.1666 0.970 0.970 0.970 
0.1833 0.975 0.975 0.975 
0.2000 0.975 0.975 0.975 
0.2166 0.975 0.975 0.975 
0.2333 0.975 0.975 0.975 
0.2500 0.975 0.975 0.975 
0.2666 0.970 0.970 0.970 
0.2833 0.975 0.975 0.975 
0.3000 0.970 0.970 0.970 
0.3166 0.975 0.975 0.975 
0.3333 0.975 0.975 0.975 
0.4166 0.970 0.970 0.970 
0.5000 0.970 0.970 0.970 
0.5833 0.975 0.975 0.975 
0.6666 0.980 0.980 0.980 
0.7500 0.965 0.965 0.965 



9:51 

9:52 

9:55 

10:00 

10:10 

1020 

10:30 

0.8333 0.975 0.975 0.975 
0.9166 0.980 0.980 0.980 
1.0000 0.975 0.975 0.975 
1.0833 0.975 0.975 0.975 
1.1666 0.980 0.980 0.980 
1.2500 0.980 0.980 0.980 
1.3333 0.980 0.980 0.980 
1.4166 0.984 0.984 0.984 
1.5000 0.984 0.984 0.984 
1.5833 0.984 0.984 0.984 
1.6666 0.984 0.984 0.984 
1.7500 0.984 0.984 0.984 
1.8333 0.994 0.994 0.994 
1.9166 0.999 0.999 0.999 

2 0.999 0.999 0.999 
2.5 1.008 1.008 1.008 

3 1.027 1.027 1.027 
3.5 1.037 1.037 1.037 

4 1.046 1.046 1.046 
4.5 1.051 1.051 1.051 

5 1.056 1.056 1.056 
5.5 1.061 1.061 1.061 

6 1.065 1.065 1.065 
6.5 1.075 1.075 1.075 

7 1.084 1.084 1.084 
7.5 1.089 1.089 1.089 

8 1.094 1.094 1.094 
8.5 1.103 1.103 1.103 

9 1.108 1.108 1.108 
9.5 1.113 1.113 1.113 
10 1.118 1.118 1.118 
12 1.137 1.136 1.136 
14 1.146 1.145 1.145 
16 1.175 1.174 1.174 
18 1.189 1.188 1.188 
20 1.194 1.193 1.193 
22 1.208 1.207 1.207 
24 1.218 1.217 1.217 
26 1 ??? 1.221 1.221 
28 1.227 1.226 1.226 
30 1.237 1.236 1.236 
32 1.241 1.240 1.240 
34 1.232 1.230 1.230 
36 1.241 1.239 1.239 
38 1.251 1.249 1.249 
40 1.251 1.249 1.249 



42 1.265 1.263 1.263 
44 1.270 1.268 1.268 
46 1.275 1.273 1.273 
48 1.275 1.273 1.273 

10:40 50 1.270 1.268 1.268 
52 1.279 1.277 1.277 
54 1.279 1.277 1.277 
56 1.284 1.281 1.281 
58 1.279 1.276 1.276 

10:50 60 1.284 1.281 1.281 
62 1.284 1.281 1.281 
64 1.289 1.286 1.286 
66 1.289 1.286 1.286 
68 1.289 1.286 1.286 

11:00 70 1.289 1.286 1.286 
72 1.294 1.291 1.291 
74 1.298 1.295 1.295 
76 1.289 1.286 1.286 
78 1.294 1.290 1.290 

11:10 80 1.298 1.294 1.294 
82 1.308 1.304 1.304 
84 1.308 1.304 1.304 
86 1.308 1.304 1.304 
88 1.303 1.299 1.299 

1120 90 1.313 1.309 1.309 
92 1.313 1.309 1.309 
94 1.313 1.309 1.309 
96 1.317 1.313 1.313 
98 1.317 1.313 1.313 

11:30 100 1.317 1.312 1.312 
11:40 110 1.327 1.322 1.322 
11:50 120 1.327 1.322 1.322 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Company 

Project No.: 07029.00 

Personnel: J.A. Duwelius 

Date: July 15,1992 

WellLocaton: P-6 

Pumping Rate: Recovery 

Date Clock Time "Time 

(minutes) 

Drawdown Tfeetl 
Date Clock Time "Time 

(minutes) 
Uncorrected 

Corrected for 
Residual 
Trend 

Corrected for 
Atmospheric 

Pressure 

15-Jul 11:52 0.0 1.322 1.322 1.322 
0.0083 1.317 1.317 1.317 
0.0166 1.322 1.322 1.322 
0.0250 1.327 1.327 1.327 
0.0333 1.322 1.322 1.322 
0.0416 1.327 1.327 1.327 
0.0500 1.327 1.327 1.327 
0.0583 1.32? 1.322 1.322 
0.0666 1.322 1.322 1.322 
0.0750 1.327 1.327 1.327 
0.0833 1.327 1.327 1.327 
0.1000 1.322 1.322 1.322 
0.1166 1.317 1.317 1.317 
0.1333 1.327 1.327 1.327 
0.1500 1.327 1.327 1.327 
0.1666 1.332 1.332 1.332 
0.1833 1.322 1.322 1.322 
0.2000 1.327 1.327 1.327 
0.2166 1.322 1.322 1.322 
0.2333 1.327 1.327 1.327 
0.2500 1.327 1.327 1.327 
0.2666 1.322 1.322 1.322 
0.2833 1.327 1.327 1.327 
0.3000 1.332 1.332 1.332 
0.3166 1.327 1.327 1.327 
0.3333 1.327 1.327 1.327 
0.4166 1.317 1.317 1.317 
0.5000 1.327 1.327 1.327 
0.5833 1.317 1.317 1.317 
0.6666 1.313 1.313 1.313 
0.7500 1.317 1.317 1.317 



«• 11:53 

11:54 

11:55 

12X10 

12:02 

12:12 

1222 

12:32 

0.8333 1.313 1.313 1.313 
0.9166 1.303 1.303 1.303 
1.0000 1.298 1.298 1.298 
1.0833 1.294 1.294 1.294 
1.1666 1.289 1.289 1.289 
1.2500 1.284 1.284 1.284 
1.3333 1.275 1.275 1.275 
1.4166 1.270 1.270 1.270 
1.5000 1.265 1.265 1.265 
1.5833 1.256 1.256 1.256 
1.6666 1.246 1.246 1.246 
1.7500 1.237 1.237 1.237 
1.8333 1.227 1.227 1.227 
1.9166 1.218 1.218 1.218 

2 1.208 1.208 1.208 
2.5 1.146 1.146 1.146 

3 1.099 1.099 1.099 
3.5 1.046 1.046 1.046 

4 1.003 1.003 1.003 
4.5 0.961 0.961 0.961 

5 0.927 0.927 0.927 
5.5 0.899 0.899 0.899 

6 0.870 0.870 0.870 
6.5 0.846 0.846 0.846 

7 0.818 0.818 0.818 
7.5 0.799 0.799 0.799 

8 0.770 0.770 0.770 
8.5 0.756 0.756 0.756 

9 0.737 0.737 0.737 
9.5 0.708 0.708 0.708 
10 0.694 0.694 0.694 
12 0.637 0.636 0.636 
14 0.590 0.589 0.589 
16 0.537 0.536 0.536 
18 0.499 0.498 0.498 
20 0.461 0.460 0.460 
22 0.428 0.427 0.427 
24 0.404 0.403 0.403 
26 0.375 0.374 0.374 
28 0.352 0.351 0.351 
30 0.328 0.327 0.327 
32 0.309 0.308 0.308 
34 0.295 0.293 0.293 
36 0.285 0.283 0.283 
38 0.266 0.264 0.264 
40 0.256 0.254 0.254 



42 0.242 0.240 0.240 
44 0.233 0.231 0.231 
46 0.223 0.221 0.221 
48 0.209 0.207 0.207 

12:42 50 0.195 0.193 0.193 
52 0.190 0.188 0.188 
54 0.190 0.188 0.188 
56 0.180 0.177 0.177 
58 0.176 0.173 0.173 

12:52 60 0.171 0.168 0.168 
12:54 62 0.166 0.163 0.163 
12:56 64 0.166 0.163 0.163 



PUMP TEST DATA SHEET 

Qient: Keystone Steel & Wire Co. 

Project No.; 07029.00 

Personnel: R.J. Rores 

Date: July 14,1992 

Well jjocaton: T-3 

Meter No.: 4 

Dale Clock Time Time Tapedown Drawdown Pump Rate 
(minutes) (feet) (feet) (gpm) 

14-Jul 15:15 0.0 14.07 0.00 20 
0.5 14.07 0.00 20 

15:16 1.0 14.10 0.03 20 
1.5 14.12 0.05 20 

15:17 2.0 14.14 0.07 20 
2.5 14.15 0.08 20 

15:18 3.0 14.15 0.08 20 
3.5 14.17 0.10 20 

15:19 4.0 14.19 0.12 20 
4.5 14.20 0.13 20 

1550 5.0 14.20 0.13 20 
6.0 14.21 0.14 20 
7.0 14.25 0.18 20 
8.0 14.26 0.19 20 
9.0 14.28 0.21 20 

1555 10.0 14.30 0.23 20 
15.0 14.34 0.27 20 

15:45 30.0 14.40 0.33 20 
16X)0 45.0 14.45 0.38 20 
16:30 75.0 14.47 0.40 20 
17.-00 105.0 14.49 0.42 20 
17:30 135.0 14.50 0.43 20 
18i)0 165.0 14.51 0.44 20 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Co. 

Project No.: 07029.00 

Personnel: R.J. Rores 

Date: July 15.1992 

Well Locaton: T-3 

Meter No.: 4 

Date Clock Time Time Tapedown Drawdown Pump Rate 
(minutes) (feet) (feet) (gpm) 

15-Jul 07:50 0.0 14.01 0.00 18/19 
0.5 14.01 0.00 18/19 
1.0 14.04 0.03 18/19 
1.5 14.06 0.05 18/19 
2.0 14.06 0.05 18/19 
2.5 14.09 0.08 18/19 
3.0 14.10 0.09 18/19 
3.5 14.10 0.09 18/19 
4.0 14.12 0.11 18/19 
4.5 14.15 0.14 18/19 

07:55 5.0 14.20 0.19 18/19 
6.0 14.25 0.24 18/19 
7.0 14.31 0.30 18/19 
8.0 14.35 0.34 18/19 
9.0 14.50 0.49 18/19 

08.-00 10.0 14.63 0.62 18/19 
08105 15.0 14.35 0.34 30 
0820 30.0 14.50 0.49 30 
08:35 45.0 14.63 0.62 30 
08:50 60.0 14.70 0.69 30 
09:05 75.0 14.80 0.79 30 
09:35 105.0 14.80 0.79 30 
09:50 120.0 14.80 0.79 40 

120.5 14.80 0.79 40 
121.0 14.82 0.81 40 
121.1 14.83 0.82 40 
122.0 14.83 0.82 40 
122.5 14.83 0.82 40 
123.0 14.83 0.82 40 
123.5 14.83 0.82 40 
124.0 14.85 0.84 40 



15-Jul 

124.5 14.85 0.84 40 
09:55 125.0 14.87 0.86 40 

126.0 14.87 0.86 40 
127.0 14.89 0.88 40 
128.0 14.90 0.89 40 
129.0 14.91 0.90 40 

10^)0 130.0 14.91 0.90 40 
10^)5 135.0 14.96 0.95 40 
10:15 145.0 14.99 0.98 40 
1025 155.0 15.03 1.02 40 
10:35 165.0 15.05 1.04 40 
10:45 175.0 15.06 1.05 40 
10:55 185.0 15.08 1.06 40 
11:05 195.0 15.10 1.09 40 
11:15 205.0 15.10 1.09 40 
1125 215.0 15.11 1.10 40 
11:35 225.0 15.11 1.10 40 
11:45 235.0 15.11 1.10 40 
11:50 240.0 15.11 1.10 40 

12:51 241.0 15.11 1.10 0 
12:52 242.0 15.11 1.10 0 
12:53 243.0 15.11 1.10 0 
12:54 244.0 14.96 0.95 0 
12:55 245.0 14.95 0.94 0 

246.0 14.90 0.89 0 
247.0 14.87 0.86 0 
248.0 14.81 0.80 0 
249.0 14.76 0.75 0 

13^)0 250.0 14.73 0.71 0 
251.0 14.70 0.69 0 
252.0 14.68 0.67 0 
253.0 14.63 0.62 0 
254.0 14.60 0.59 0 

^3105 255.0 14.59 0.58 0 



PUMP TEST DATA SHEET 

aient: Keystone Steel & Wire Ck). 

Project No.; 07029.00 

Personnel: R. Aten 

Date: July 14.1992 

Well Locaton: T-4A 

Meter No.: 6 

Date QockTlme Time Tapedown Drawdown Pump Rate 
(minutes) (feet) (feet) (gpm) 

14-Jul 15:15 0.0 11.73 0.00 20 
15:33 18.0 11.73 0.00 20 
16^)0 45.0 11.73 0.00 20 
16:30 75.0 11.73 0.00 20 
18X)0 165.0 11.74 0.01 20 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Co. 

Project No.: 07029.00 

Personnel: R. Aten 

Date: July 15,1992 

Well Localon: T-4A 

Meter No.: 6 

Date Clock Time Time Tapectown Drawdown Pump Rate 
(minutes) (feet) (feet) (gpm) 

15^ul 0750 0.0 11.85 0.00 18/19 
0855 15.0 11.85 0.00 30 
08:35 45.0 11.85 0.00 30 
09:35 95.0 11.88 0.03 30 
09:50 110.0 11.88 0.03 40 
1057 127.0 11.88 0.03 40 
11.56 186.0 11.90 0.05 40 
11:49 229.0 11.90 0.05 40 
12:12 252.0 11.91 0.06 40 
12:18 258.0 11.92 0.07 40 
1227 267.0 11.92 0.07 40 



PUMP TEST DATA SHEET 

Qient: Keystone Steel & Wire Co. 

Project No.: 07029.00 

Personnel: R. Aten 

Date: July 14.1992 

Well Locaton: T-4B 

Meter No.: 6 

Date Clock Time Time Tapedown Drawdown Pump Rate 
(minutes) (feet) (feet) (gpm) 

14-Jul 15:15 0.0 13.06 0.00 20 
0.5 13.06 0.00 20 
1.0 13.06 0.00 20 
1.5 13.06 0.00 20 
2.0 13.06 0.00 20 
2.5 13.06 0.00 20 
3.0 13.06 0.00 20 
3.5 13.06 0.00 20 
4.0 13.06 0.00 20 
4.5 13.06 0.00 20 

1520 5.0 13.08 0.01 20 
6.0 13.08 0.01 20 
7.0 13.09 0.03 20 
8.0 13.10 0.04 20 
9.0 13.11 0.05 20 

1525 10.0 13.14 0.08 20 
15:30 15.0 13.18 0.12 20 
15:45 30.0 13.23 0.16 20 
16^)0 45.0 13.26 0.20 20 
16:30 75.0 13.28 0.22 20 
17:00 105.0 13.30 0.24 20 
17:30 135.0 13.30 0.24 20 
18^)0 165.0 13.31 0.25 20 



PUMP TEST DATA SHEET 

dierrt: Keystone Steel & Wire Co. 

Project No.: 07029.00 

Personnel: R. Aten 

Date: July 15.1992 

Well Ljocaton: T-4B 

Meter No.: 6 

Date QockTlme Time Tapedown Drawdown Pump Rate 
(minutes) (feet) (feet) (gpm) 

15-Jul 07:50 0.0 13.03 0.00 18/19 
0.5 13.03 0.00 18/19 
1.0 13.04 0.01 18/19 
1.5 13.05 0.03 18/19 
2.0 13.05 0.03 18/19 
2.5 13.06 0.04 18/19 
3.0 13.06 0.04 18/19 
3.5 13.07 0.04 18/19 
4.0 13.08 0.05 18/19 
4.5 13.08 0.05 18/19 

0755 5.0 13.08 0.05 18/19 
6.0 13.09 0.06 18/19 
7.0 13.10 0.07 18/19 
8.0 13.12 0.09 18/19 
9.0 13.13 0.10 18/19 

0850 10.0 13.14 0.12 18/19 
0855 15.0 13.28 0.25 30 
0820 30.0 13.38 0.36 30 
0855 45.0 13.45 0.42 30 
08:50 60.0 13.50 0.47 30 
09.55 75.0 13.53 0.50 30 
09:35 105.0 13.53 0.50 30 
09:50 120.0 13.54 0.51 40 

120.5 13.54 0.51 40 
121.0 13.54 0.51 40 
121.1 13.54 0.51 40 
122.0 13.54 0.51 40 
122.5 13.54 0.51 40 
123.0 13.54 0.51 40 
123.5 13.54 0.51 40 
124.0 13.54 0.51 40 



1245 13.54 0.51 40 
09:55 1252 13.54 0.51 40 

1262 13.54 0.51 40 
1272 13.55 0.53 40 
1282 13.56 0.54 40 
1292 13.58 0.55 40 

10XX) 1302 13.58 0.55 40 
10<)5 1352 13.60 0.57 40 
1020 1502 13.65 0.63 40 
10:35 1652 13.68 0.65 40 
11.-05 1952 13.70 0.67 40 
1125 2252 13.72 0.70 40 
1150 2402 13.72 0.70 40 

15-Jul 1151 2412 13.72 0.70 0 
11:52 2422 13.72 0.70 0 
1153 2432 13.72 0.70 0 
1154 2442 13.72 0.70 0 
11-55 2452 13.72 0.70 0 

2462 13.70 0.67 0 
2472 13.68 0.65 0 
2482 13.65 0.63 0 
2492 13.62 0.59 0 

1220 2502 13.60 0.57 0 
2512 13.57 0.55 0 
252.0 13.55 0.53 0 
253.0 13.52 0.49 0 
254.0 13.50 0.47 0 

1225 255.0 13.48 0.46 0 
12:10 260.0 13.39 0.37 0 
12:15 265.0 13.35 0.32 0 
1220 270.0 13.30 0.28 0 
1225 275.0 13.26 0.23 0 
1220 280.0 13.23 0.21 0 
12:45 295.0 13.18 0.15 0 
1320 305.0 13.14 0.12 0 



PUMP TEST DATA SHEET 

Qient: Keystone Steel & Wire Co. 

Project No.: 07029,00 

Personnel: J A Duwellus 

Date: July 14.1992 

Well Locaton: T-7A 

Meter No.: 5 

Date Clock Time Time Tapedown Drawdown Pump Rate 
(minutes) (feet) (feet) (gpm) 

14^ul 15:15 0.0 6.64 0.00 20 
15:45 30.0 6.63 -0.01 20 
16:15 60.0 6.64 0.00 20 
16:45 90.0 6.64 0.00 20 
17:15 120.0 6.64 0.00 20 
17:45 180.0 6.65 0.01 20 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Co. 

Project No.: 07029.00 

Personnel: JA Duwelius 

Date: July 15,1992 

Well Locaton: T-7A 

Meter No.: 5 

Date QockTlme Time Tapedown Drawdown Pump Rate 
(minutes) (feet) (feet) (gpm) 

l&Jul 0750 0.0 6.71 0.00 30 
08:10 15.0 6.70 -0.01 30 
09:10 75.0 6.71 0.00 30 
10.-01 126.0 6.72 0.01 40 
11:10 195.0 6.72 0.01 40 
11:45 230.0 6.73 0.02 40 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Co. 

Project No.: 07029.00 

Personnel: J.A. Duwelius 

Date: July 15.1992 

Well Locaton: T-7B 

Meter No.: 5 

Date Clock Time Time Tapedown Drawdown Pump Rate 
(minutes) (feet) (feet) (gpm) 

IS^ul 0750 0.0 12.45 0.00 18/19 
0.5 12.55 0.10 18/19 
1.0 12.58 0.13 18/19 
1.5 12.60 0.15 18/19 
2.0 12.61 0.16 18/19 
2.5 12.61 0.16 18/19 
3.0 12.63 0.18 18/19 
3.5 12.65 0.20 18/19 
4.0 12.68 0.23 18/19 
4.5 12.69 0.24 18/19 

07:55 5.0 12.69 0.24 18/19 
6.0 12.67 0.22 18/19 
7.0 12.75 0.30 18/19 
8.0 12.87 0.42 18/19 
9.0 12.94 0.49 18/19 

08^)0 10.0 12.99 0.54 18/19 
08^)5 15.0 13.12 0.67 30 
0820 30.0 1328 0.83 30 
0855 45.0 13.34 0.89 30 
08:50 60.0 13.36 0.91 30 
0955 75.0 13.43 0.98 30 
0920 90.0 13.43 0.98 30 
0935 105.0 13.45 1.00 30 
09:50 120.0 13.46 1.01 40 

120.5 13.46 1.01 40 
121.0 13.47 1.02 40 



121.1 13.49 1.04 40 
122.0 13.50 1.05 40 
122.5 13.53 1.08 40 
123.0 13.54 1.09 40 
123.5 13.54 1.09 40 
124.0 13.55 1.10 40 
124.5 13.55 1.10 40 

09:55 125.0 13.56 1.11 40 
126.0 13.57 1.12 40 
127.0 13.58 1.13 40 
128.0 13.59 1.14 40 
129.0 13.60 1.15 40 

lO^K) 130.0 13.61 1.16 40 
10«5 135.0 13.66 1.21 40 
1020 150.0 13.72 1.27 40 
10:35 165.0 13.75 1.30 40 
10:50 180.0 13.77 1.32 40 
11X)5 195.0 13.67 1.22 40 
1120 210.0 13.80 1.35 40 
1125 225.0 13.81 1.36 40 
1150 240.0 13.81 1.36 40 



PUMP TEST DATA SHEET 

aient: Keystone Steel & Wire Ck). 

Project No.: 07029.00 

Personnel: R. Aten 

Date: July 15,1992 

Well Lx)caton: T-9 

Meter No.: 6 

Date Clock Time Time Tapedown Drawdown Pump Rate 
(minutes) (feet) (feet) (gpm) 

15-Jul 0735 0.0 21.63 0.00 0 
08:11 36.0 21.64 0.02 30 
0825 50.0 21.64 0.02 30 
0835 80.0 21.65 0.02 30 
09:40 125.0 21.67 0.05 30 
1025 170.0 21.68 0.05 40 
11:12 217.0 21.68 0.05 40 
12:36 301.0 21.71 0.09 40 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Co. 

Project No.: 07029.00 

Personnel: R.J. Rores 

Date: July 14,1992 

Well Locaton: W-4 

Meter No.: 4 

Date aockTime Time Tapedown Drawdown Pump Rate 
(minutes) (feet) (feet) (gpm) 

14^ul 15:16 0.0 8.30 0.00 20 
15:46 30.0 8.33 0.03 20 
16:16 60.0 8.33 0.03 20 
16:46 90.0 8.33 0.03 20 
17:16 120.0 8.33 0.03 20 
18X)1 165.0 8.33 0.03 20 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Co. 

Project No.: 07029.00 

Personnel: R.J. Rores 

Date: July 15.1992 

Well Locaton: W-4 

Meter No.: 4 

Date Clock Time Time Tapedown Drawdown Pump Rate 
(minutes) (feet) (feet) (gpm) 

15-Jul 07:50 0.0 8.33 0.00 30 
0820 30.0 8.34 0.01 30 
08:50 60.0 8.34 0.01 30 
0920 90.0 8.34 0.01 30 
09:50 120.0 8.34 0.01 30 
1020 150.0 8.34 0.01 40 
1050 180.0 8.34 0.01 40 
1120 210.0 8.34 0.01 40 
11:50 240.0 8.34 0.01 40 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Co. 

Project No.: 07029.00 

Personnel: R.J. Rores 

Date: July 14,1992 

Well Locaton: W-4D 

Meter No.: 4 

Date Clock Time Time Tapedown Drawdown Pump Rate 
(minutes) (feet) (feet) (gpm) 

14-Jul 15:16 0.0 11.96 0.00 20 
15:46 30.0 11.99 0.03 20 
16:16 60.0 12.00 0.04 20 
16:46 90.0 12.02 0.06 20 
17:16 120.0 12.05 0.09 20 
17:46 165.0 12.05 0.09 20 



PUMP TEST DATA SHEET 

Qient; Keystone Steel & Wire Co. 

Project No.: 07029.00 

Personnel: R.J. Rores 

Date: July 15,1992 

Well Locaton: W-4D 

Meter No.: 4 

Date aockTime Time Tapedown Drawdown Pump Rate 
(minutes) (feet) (feet) (gpm) 

15-Jul 0750 0.0 11.97 0.00 30 
0820 30.0 12.05 0.08 30 
08:50 60.0 12.10 0.07 30 
0920 90.0 12.14 0.11 30 
09:50 120.0 40 
1020 150.0 12.21 0.18 40 
1050 180.0 12.23 0.20 40 
1120 210.0 12.25 0 2? 40 
11:50 240.0 12.25 0.22 40 



B3 CONSTANT RATE TEST 



PUMP TEST DATA SHEET 

Qient: Keystone Steel & Wire Company 

Project No.: 07029.00 

Personnel: J.A. Duwelius 

Date: July 15,1992 

WellLocaton: PW-1 

Pumping Rate: 40 gpm 

Date Clock Time Time 

(minutes) 

Drawdown ffeetl 
Date Clock Time Time 

(minutes) 
Uncorrected 

Corrected for 
Residual 
Trend 

Corrected for 
Atmospheric 

Pressure 

15-Jul 14:50 0.0 0.015 0.015 0.015 
0.6666 2.744 2.744 2.744 
0.7500 5.283 5.283 5.283 
0.8333 8.264 8.264 8.264 
0.9166 11.419 11.419 11.419 
1.0000 14.084 14.084 14.084 
1.0833 16.796 16.796 16.796 
1.1666 19.272 19.272 19.272 
1.2500 21.559 21.559 21.559 
1.3333 23.641 23.641 23.641 
1.4166 25.502 25.502 25.502 
1.5000 26.984 26.984 26.984 
1.5833 28.403 28.403 28.403 
1.6666 29.680 29.680 29.680 
1.7500 30.942 30.942 30.942 
1.8333 32.046 32.046 32.046 
1.9166 33.039 33.039 33.039 

2 34.032 34.032 34.032 
2.5 37.123 37.123 37.123 

3 38.747 38.747 38.747 
3.5 39.598 39.598 39.598 

4 40.071 40.071 40.071 
4.5 39.677 39.677 39.677 

5 39.125 39.125 39.125 
5.5 38.810 38.810 38.810 

6 38.621 38.621 38.621 
6.5 38.495 38.495 38.495 

7 38.353 38.353 38.353 
7.5 37.817 37.817 37.817 

8 37.454 37.454 37.454 
8.5 37.281 37.281 37.281 



15^)0 

9 37.139 37.138 37.138 
9.5 37.139 37.138 37.138 
10 37.139 37.138 37.138 
12 37.139 37.138 37.138 
14 37.265 37.264 37.264 
16 37.391 37.390 37.390 
18 37.549 37.548 37.548 
20 37.501 37.500 37.500 
22 37.517 37.516 37.516 
24 37.517 37.516 37.516 
26 37.517 37.515 37.515 
28 37.627 37.625 37.625 
30 37.612 37.610 37.610 
32 37.706 37.704 37.704 
34 37.659 37.657 37.657 
36 37.643 37.641 37.641 
38 37.769 37.767 37.767 
40 37.706 37.704 37.704 
42 37.722 37.720 37.720 
44 37.722 37.719 37.719 
46 37.769 37.766 37.766 
48 37.801 37.798 37.798 
50 37.832 37.829 37.829 
52 37.801 37.798 37.798 
54 37.801 37.798 37.798 
56 37.801 37.798 37.798 
58 37.832 37.829 37.829 
60 37.864 37.861 37.861 
62 37.959 37.955 37.955 
64 37.848 37.844 37.844 
66 37.880 37.876 37.876 
68 37.880 37.876 37.876 
70 37.911 37.907 37.907 
72 37.895 37.891 37.891 
74 37.943 37.939 37.939 
76 37.959 37.955 37.955 
78 37.990 37.985 37.985 
80 37.911 37.906 37.906 
82 37.895 37.890 37.890 
84 37.943 37.938 37.938 
86 37.974 37.969 37.969 
88 37.943 37.938 37.938 
90 37.974 37.969 37.969 
92 37.927 37.922 37.922 
94 37.959 37.954 37.954 
96 37.959 37.953 37.953 



98 38.006 38.000 38.000 
100 38.006 38.000 38.000 
110 37.990 37.984 37.984 
120 38.022 38.015 38.015 
130 38.116 38.108 38.108 
140 38.132 38.124 38.124 
150 38.164 38.155 38.155 
160 38.148 38.139 38.139 
170 38.227 38.217 38.217 
180 38.085 38.075 38.075 
190 38.179 38.168 38.168 
200 38.242 38.230 38.230 
210 38.179 38.167 38.167 
220 38.211 38.198 38.198 
230 38.242 38.229 38.229 
240 38.211 38.197 38.197 
250 38.274 38.259 38.259 
260 38.258 38.243 38.243 
270 38.274 38.258 38.258 
280 38.305 38.289 38.289 
290 38.242 38.225 38.225 
300 38.290 38.273 38.273 
310 38.274 38.256 38.256 
320 38.164 38.145 38.145 
330 38.211 38.192 38.192 
340 38.242 38.222 38.222 
350 38.258 38.238 38.238 
360 38.290 38.269 38.269 
370 38.321 38.299 38.299 
380 38.337 38.315 38.315 
390 38.368 38.345 38.345 
400 38.384 38.361 38.361 
410 38.432 38.408 38.408 
420 38.416 38.392 38.392 
430 38.447 38.422 38.422 
440 38.432 38.406 38.406 
450 38.463 38.437 38.437 
460 38.432 38.405 38.405 
470 38.447 38.420 38.420 
480 38.463 38.435 38.435 
490 38.495 38.466 38.466 
500 38.510 38.481 38.481 
510 38.510 38.480 38.480 
520 38.558 38.528 38.528 
530 38.573 38.542 38.542 
540 38.589 38.558 38.558 



16-Jul OO^X) 

06^)0 

550 38.495 38.463 38.463 
560 38.573 38.540 38.540 
570 38.605 38.572 38.572 
580 38.542 38.508 38.508 
590 38.479 38.445 38.445 
600 38.542 38.507 38.507 
610 38.526 38.490 38.490 
620 38.510 38.474 38.474 
630 38.573 38.536 38.536 
640 38.573 38.536 38.536 
650 38.605 38.567 38.567 
660 38.558 38.520 38.519 
670 38.589 38.550 38.550 
680 38.605 38.565 38.565 
690 38.605 38.565 38.565 
700 38.621 38.580 38.580 
710 38.542 38.501 38.501 
720 38.621 38.579 38.579 
730 38.637 38.594 38.594 
740 38.621 38.578 38.578 
750 38.605 38.561 38.561 
760 38.542 38.498 38.498 
770 38.573 38.528 38.528 
780 38.621 38.576 38.576 
790 38.542 38.496 38.496 
800 38.605 38.558 38.558 
810 38.668 38.621 38.621 
820 38.637 38.589 38.589 
830 38.652 38.604 38.604 
840 38.652 38.603 38.603 
850 38.715 38.665 38.665 
860 38.715 38.665 38.665 
870 38.700 38.649 38.649 
880 38.731 38.680 38.680 
890 38.794 38.742 38.742 
900 38.731 38.679 38.679 
910 38.700 38.647 38.647 
920 38.684 38.630 38.630 
930 38.637 38.583 38.583 
940 38.668 38.613 38.613 
950 38.700 38.645 38.645 
960 38.684 38.628 38.628 
970 38.652 38.595 38.595 
980 38.715 38.658 38.658 
990 38.700 38.642 38.642 
1000 38.700 38.642 38.642 



12.-00 

18^)0 

17-Jul 00^)0 

06:00 

1030 38.700 38.640 38.640 
1060 38.763 38.701 38.701 
1090 38.715 38.651 38.651 
1120 38.700 38.635 38.635 
1150 38.826 38.759 38.759 
1180 38.826 38.757 38.757 
1210 38.889 38.818 38.818 
1240 38.889 38.817 38.817 
1270 38.905 38.831 38.831 
1300 38.889 38.813 38.813 
1330 38.905 38.827 38.827 
1360 38.968 38.889 38.889 
1390 39.046 38.965 38.965 
1420 38.983 38.900 38.900 
1450 39.078 38.993 38.993 
1480 39.062 38.976 38.976 
1510 39.094 39.006 39.006 
1540 39.046 38.956 38.956 
1570 39.110 39.018 39.018 
1600 39.094 39.001 39.001 
1630 39.078 38.983 38.983 
1660 39.125 39.028 39.028 
1690 39.078 38.979 38.979 
1720 39.141 39.041 39.041 
1750 39.141 39.039 39.039 
1780 39.157 39.053 39.053 
1810 39.173 39.067 39.067 
1840 39.283 39.176 39.176 
1870 39.346 39.237 39.237 
1900 39.236 39.125 39.125 
1930 39.251 39.138 39.138 
1960 39.393 39.279 39.279 
1990 39.362 39.246 39.246 
2020 39.409 39.291 39.291 
2050 39.425 39.305 39.305 
2080 39.393 39.272 39.272 
2110 39.425 39.302 39.302 
2140 39.393 39.268 39.268 
2170 39.425 39.298 39.298 
2200 39.346 39.218 39.218 
2230 39.362 39.232 39.232 
2260 39.330 39.198 39.198 
2290 39.456 39.322 39.322 
2320 39.409 39.274 39.274 
2350 39.441 39.304 39.304 
2380 41.885 41.746 41.746 



12:00 

18^)0 

18-Jul OOOO 

2410 41.727 41.586 41.587 
2440 41.553 41.411 41.411 
2470 41.427 41.283 41.283 
2500 41.380 41.234 41.234 
2530 41.396 41.249 41.249 
2560 41.333 41.184 41.184 
2590 41.285 41.134 41.134 
2620 41.P?? 41.069 41.069 
2650 41.207 41.053 41.053 
2680 41.144 40.988 40.988 
2710 41.144 40.986 40.986 
2740 41.128 40.968 40.968 
2770 41.112 40.951 40.951 
2800 41.191 41.028 41.028 
2830 41.144 40.979 40.979 
2860 41.159 40.992 40.992 
2890 41.128 40.960 40.960 
2920 41.002 40.832 40.832 
2950 41.017 40.845 40.845 
2980 40.875 40.701 40.701 
3010 40.907 40.732 40.732 
3040 40.891 40.714 40.714 
3070 40.860 40.681 40.681 
3100 40.891 40.710 40.710 
3130 40.875 40.693 40.693 
3160 40.844 40.660 40.660 
3190 40.907 40.721 40.721 
3220 40.860 40.672 40.672 
3250 40.986 40.797 40.797 
3280 40.954 40.763 40.763 
3310 41.033 40.840 40.840 
3340 40.954 40.759 40.759 
3370 40.986 40.790 40.790 
3400 41.112 40.914 40.914 
3430 40.954 40.754 40.754 
3460 40.954 40.752 40.752 
3490 41.049 40.846 40.846 
3520 41.033 40.828 40.828 
3550 41.080 40.873 40.873 
3580 41.065 40.856 40.856 
3610 41.033 40.823 40.823 
3640 41.033 40.821 40.821 
3670 41.049 40.835 40.835 
3700 41.096 40.880 40.880 
3730 41.112 40.895 40.895 
3760 41.175 40.956 40.956 



5170 41.427 41.126 41.126 
5200 41.569 41.266 41.266 

0.25 5230 41.490 41.185 41.185 
5260 41.459 41.152 41.152 
5290 41.475 41.167 41.167 
5320 41.443 41.133 41.133 
5350 41.443 41.131 41.131 
5380 41.664 41.350 41.350 
5410 41.601 41.286 41.286 
5440 41.601 41.284 41.284 
5470 41.648 41.329 41.329 
5500 41.490 41.169 41.169 
5530 41.585 41.263 41.263 
5560 41.538 41.214 41.214 

0.5 5590 41.538 41.212 41.212 
5620 41.585 41.257 41.257 
5650 41.585 41.256 41.256 
5680 41.585 41.254 41.254 
5710 41.585 41.252 41.252 
5740 41.585 41.250 41.250 

0.625 5770 41.632 41.296 41.296 



PUMP TEST DATA SHEET 

Client; Keystone Steel & Wire Company 

Project No.: 07029.00 

Personnel: J.A. Duwelius 

Date: July 19,1992 

Well Locaton: PW-1 

Pumping Rate: Recovery 

Date Clock Time Time 

(minutes) 

Drawdown ffeetl 
Date Clock Time Time 

(minutes) 
Uncorrected 

Corrected for 
Residual 
Trend 

Corrected for 
Atmospheric 

Pressure 

19-Jul 15.02 0.0000 41.601 41.601 41.601 
0.0083 41.632 41.632 41.632 
0.0166 41.617 41.617 41.617 
0.0250 41.648 41.648 41,648 
0.0333 41.601 41.601 41.601 
0.0416 41.617 41.617 41.617 
0.0500 41.506 41.506 41.506 
0.0583 41.096 41.096 41.096 
0.0666 40.781 40.781 40.781 
0.0750 40.513 40.513 40.513 
0.0833 40.213 40.213 40.213 
0.1000 39.646 39.646 39.646 
0.1166 39.078 39.078 39.078 
0.1333 38.526 38.526 38.526 
0.1500 37.974 37.974 37.974 
0.1666 37.422 37.422 37.422 
0.1833 36.871 36.871 36.871 
0.2000 36.350 36.350 36.350 
0.2166 35.798 35.798 35.798 
0.2333 35.278 35.278 35.278 
0.2500 34.773 34.773 34.773 
0.2666 34.253 34.253 34.253 
0.2833 33.733 33.733 33.733 
0.3000 33.228 33.228 33.228 
0.3166 32.724 32.724 32.724 
0.3333 32.235 32.235 32.235 
0.4166 29.838 29.838 29.838 
0.5000 27.583 27.583 27.583 
0.5833 25.486 25.486 25.486 
0.6666 23.515 23.515 23.515 
0.7500 21.669 21.669 21.669 



15:03 

15.-04 

15:05 

15:10 

1520 

15:30 

15:40 

0.8333 19.951 19.951 19.951 
0.9166 18.342 18.342 18.342 
1.0000 16.860 16.860 16.860 
1.0833 15.488 15.488 15.488 
1.1666 14.242 14.242 14.242 
1.2500 13.075 13.075 13.075 
1.3333 12.002 12.002 12.002 
1.4166 11.024 11.024 11.024 
1.5000 10.110 10.110 10.110 
1.5833 9.289 9.289 9.289 
1.6666 8.517 8.517 8.517 
1.7500 7.807 7.807 7.807 
1.8333 7.176 7.176 7.176 
1.9166 6.608 6.608 6.608 

2 6.072 6.072 6.072 
2.5 3.753 3.753 3.753 

3 2.555 2.555 2.555 
3.5 1.924 1.924 1.924 

4 1.593 1.593 1.593 
4.5 1.403 1.403 1.403 

5 1.309 1.309 1.309 
5.5 1.230 1.230 1.230 

6 1.182 1.182 1.182 
6.5 1.135 1.135 1.135 

7 1.104 1.104 1.104 
7.5 1.072 1.072 1.072 

8 1.056 1.056 1.056 
8.5 1.041 1.041 1.041 
" 9 1.009 1.008 1.008 
9.5 0.993 0.992 0.992 
10 0.977 0.976 0.976 
12 0.899 0.898 0.898 
14 0.820 0.819 0.819 
16 0.772 0.771 0.771 
18 0.725 0.724 0.724 
20 0.694 0.693 0.693 
22 0.678 0.677 0.677 
24 0.630 0.629 0.629 
26 0.599 0.597 0.597 
28 0.567 0.565 0.565 
30 0.552 0.550 0.550 
32 0.536 0.534 0.534 
34 0.520 0.518 0.518 
36 0.504 0.502 0.502 
38 0.488 0.486 0.486 
40 0.457 0.455 0.455 



15:50 

16:00 

16:10 

1620 

16:30 

16:40 

17^)2 

18:02 

19^)2 

42 0.457 0.455 0.455 
44 0.457 0.454 0.454 
46 0.425 0.422 0.422 
48 0.410 0.407 0.407 
50 0.410 0.407 0.407 
52 0.394 0.391 0.391 
54 0.378 0.375 0.375 
56 0.378 0.375 0.375 
58 0.362 0.359 0.359 
60 0.362 0.359 0.359 
62 0.347 0.343 0.343 
64 0.347 0.343 0.343 
66 0.347 0.343 0.343 
68 0.331 0.327 0.327 
70 0.315 0.311 0.311 
72 0.315 0.311 0.311 
74 0.315 0.311 0.311 
76 0.299 0.295 0.295 
78 0.299 0.294 0.294 
80 0.299 0.294 0.294 
82 0.283 0.278 0.278 
84 0.283 0.278 0.278 
86 0.283 0.278 0.278 
88 0.299 0.294 0.294 
90 0.268 0.263 0.263 
92 0.268 0.263 0.263 
94 0.268 0.263 0.263 
96 0.268 0.262 0.262 
98 0.268 0.262 0.262 

100 0.252 0.246 0.246 
110 0.252 0.246 0.246 
120 0.22 0.213 0.213 
130 0.22 0.212 0.212 
140 0.22 0.212 0.212 
150 0.22 0.211 0.211 
160 0.205 0.196 0.196 
170 0.205 0.195 0.195 
180 0.189 0.179 0.179 
190 0.189 0.178 0.178 
200 0.189 0.177 0.177 
210 0.173 0.161 0.161 
220 0.189 0.176 0.176 
230 0.189 0.176 0.176 
240 0.189 0.175 0.175 
250 0.173 0.158 0.158 
260 0.189 0.174 0.174 



20102 

21:02 

22102 

23102 

2G-Jul 00102 

0M02 

02102 

03102 

270 0.157 0.141 0.141 
280 0.173 0.157 0.157 
290 0.173 0.156 0.156 
300 0.173 0.156 0.156 
310 0.189 0.171 0.171 
320 0.157 0.138 0.138 
330 0.173 0.154 0.154 
340 0.173 0.153 0.153 
350 0.157 0.137 0.137 
360 0.173 0.152 0.152 
370 0.157 0.135 0.135 
380 0.157 0.135 0.135 
390 0.157 0.134 0.134 
400 0.173 0.150 0.150 
410 0.173 0.149 0.149 
420 0.173 0.149 0.149 
430 0.157 0.132 0.132 
440 0.173 0.147 0.147 
450 0.157 0.131 0.131 
460 0.157 0.130 0.130 
470 0.141 0.114 0.114 
480 0.173 0.145 0.145 
490 0.173 0.144 0.144 
500 0.157 0.128 0.128 
510 0.173 0.143 0.143 
520 0.157 0.127 0.127 
530 0.157 0.126 0.126 
540 0.157 0.126 0.126 
550 0.173 0.141 0.141 
560 0.157 0.124 0.124 
570 0.157 0.124 0.124 
580 0.157 0.123 0.123 
590 0.157 0.123 0.123 
600 0.173 0.138 0.138 
610 0.173 0.137 0.137 
620 0.141 0.105 0.105 
630 0.157 0.120 0.120 
640 0.157 0.120 0.120 
650 0.157 0.119 0.119 
660 0.141 0.103 0.103 
670 0.157 0.118 0.118 
680 0.141 0.101 0.101 
690 0.141 0.101 0.101 
700 0.141 0.100 0.100 
710 0.141 0.100 0.100 
720 0.141 0.099 0.099 



730 0.141 0.098 0.098 
740 0.141 0.098 0.098 

1 750 0.141 0.097 0.097 
760 0.141 0.097 0.097 
770 0.126 0.081 0.081 

04.-02 780 0.141 0.096 0.096 
790 0.126 0.080 0.080 
800 0.141 0.094 0.094 
810 0.126 0.079 0.079 
820 0.141 0.093 0.093 
830 0.157 0.109 0.109 

05^12 840 0.141 0.092 0.092 
850 0.141 0.091 0.091 
880 0.141 0.091 0.091 
870 0.141 0.090 0.090 
880 0.141 0.090 0.090 
890 0.141 0.089 0.089 

06^)2 900 0.141 0.089 0.089 
910 0.141 0.088 0.088 
920 0.141 0.087 0.087 
930 0.141 0.087 0.087 
940 0.157 0.102 0.102 
950 0.141 0.086 0.086 

07.-02 960 0.141 0.085 0.085 
970 0.157 0.100 0.100 
980 0.157 0.100 0.100 
990 0.141 0.083 0.083 

1000 0.141 0.083 0.083 
08:12 1030 0.141 0.081 0.081 

1060 0.141 0.079 0.079 
09:12 1090 56.689 56.625 56.625 

1120 -0.977 -1.042 -1.042 
10:12 1150 -0.993 -1.060 -1.060 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Company 

Project No.: 07029.00 

Personnel: J.A. Duwelius 

Date: July 15,1992 

WellLocaton: P-3 

Pumping Rate: 40 gpm 

Date 

15-Jul 

Clock Time 

14:50 

Time 

(minutes) 

Drawdown (feet' 

Uncorrected 

0.0 0.000 
0.0083 0.004 
0.0166 0.004 
0.0250 0.004 
0.0333 0.004 
0.0416 0.004 
0.0500 0.004 
0.0583 0.009 
0.0666 0.004 
0.0750 0.009 
0.0833 0.009 
0.1000 0.004 
0.1166 0.009 
0.1333 0.009 
0.1500 0.014 
0.1666 0.009 
0.1833 0.009 
0.2000 0.004 
0.2166 0.009 
0.2333 0.000 
0.2500 0.004 
0.2666 0.009 
0.2833 0.009 
0.3000 0.009 
0.3166 0.004 
0.3333 0.004 
0.4166 0.004 
0.5000 0.004 
0.5833 -0.004 
0.6666 0.000 
0.7500 0.000 

Corrected for 
Residual 
Trend 

Corrected for 
Atmospheric 

Pressure 



15:00 

0.8333 -0.004 
0.9166 -0.009 
1.0000 0.000 
1.0833 -0.004 
1.1666 -0.004 
1.2500 -0.009 
1.3333 -0.009 
1.4166 -0.014 
1.5000 -0.014 
1.5833 -0.014 
1.6666 -0.009 
1.7500 -0.009 
1.8333 -0.014 
1.9166 -0.009 

2.0 -0.009 
2.5 -0.004 
3.0 -0.009 
3.5 -0.009 
4.0 -0.009 
4.5 -0.014 
5.0 -0.023 
5.5 -0.028 
6.0 -0.019 
6.5 -0.009 
7.0 -0.014 
7.5 -0.009 
8.0 -0.004 
8.5 -0.009 
9.0 -0.009 
9.5 -0.004 

10.0 -0.014 
12.0 -0.004 
14.0 -0.004 
16.0 0.000 
18.0 -0.009 
20.0 -0.014 
22.0 0.000 
24.0 -0.009 
26.0 -0.004 
28.0 0.014 
30.0 -0.019 
32.0 -0.004 
34.0 -0.004 
36.0 -0.009 
38.0 0.009 
40.0 0.000 



16-Jul 00:00 

270.0 0.000 
280.0 0.009 
290.0 0.000 
300.0 0.019 
310.0 0.009 
320.0 0.000 
330.0 0.009 
340.0 0.004 
350.0 0.009 
360.0 0.019 
370.0 0.014 
380.0 0.000 
390.0 0.019 
400.0 0.009 
410.0 0.019 
420.0 0.019 
430.0 0.033 
440.0 0.019 
450.0 0.023 
460.0 0.023 
470.0 0.042 
480.0 0.033 
490.0 0.033 
500.0 0.038 
510.0 0.047 
520.0 0.033 
530.0 0.057 
540.0 0.038 
550.0 0.038 
560.0 0.047 
570.0 0.061 
580.0 0.052 
590.0 0.028 
600.0 0.038 
610.0 0.047 
620.0 0.042 
630.0 0.038 
640.0 0.019 
650.0 0.038 
660.0 0.028 
670.0 0.009 
680.0 0.019 
690.0 0.023 
700.0 0.028 
710.0 0.023 
720.0 0.033 



18X)0 

17-Jul 00.-00 

06^)0 

^2100 

1570.0 -0.028 
1600.0 -0.028 
1630.0 -0.028 
1660.0 -0.023 
1690.0 -0.066 
1720.0 -0.033 
1750.0 -0.042 
1760.0 -0.023 
1810.0 -0.033 
1840.0 -0.047 
1870.0 -0.037 
1900.0 -0.047 
1930.0 -0.071 
1960.0 -0.071 
1990.0 -0.028 
2020.0 -0.047 
2050.0 -0.037 
2080.0 -0.033 
2110.0 -0.042 
2140.0 -0.037 
2170.0 -0.047 
2200.0 -0.047 
2230.0 -0.061 
2260.0 -0.076 
2290.0 -0.085 
2320.0 -0.052 
2350.0 -0.052 
2380.0 -0.066 
2410.0 -0.052 
2440.0 -0.047 
2470.0 -0.052 
2500.0 -0.042 
2530.0 -0.052 
2560.0 -0.042 
2590.0 -0.037 
2620.0 -0.057 
2650.0 -0.042 
2680.0 -0.042 
2710.0 -0.037 
2740.0 -0.042 
2770.0 -0.028 
2800.0 -0.033 
2830.0 -0.028 
2860.0 -0.033 
2890.0 -0.033 
2920.0 -0.023 



18.-00 

18-Jul oom 

06^)0 

12:00 

2950.0 -0.033 
2980.0 -0.023 
3010.0 -0.047 
3040.0 -0.052 
3070.0 -0.037 
3100.0 -0.037 
3130.0 -0.052 
3160.0 -0.033 
3190.0 -0.037 
3220.0 -0.023 
3250.0 -0.028 
3280.0 -0.042 
3310.0 -0.037 
3340.0 -0.037 
3370.0 -0.037 
3400.0 -0.014 
3430.0 -0.042 
3480.0 -0.047 
3490.0 -0.033 
3520.0 -0.061 
3550.0 -0.042 
3580.0 -0.047 
3610.0 -0.019 
3640.0 -0.019 
3670.0 -0.042 
3700.0 -0.033 
3730.0 -0.042 
3760.0 -0.047 
3790.0 -0.042 
3820.0 -0.037 
3850.0 -0.037 
3880.0 -0.028 
3910.0 -0.037 
3940.0 -0.033 
3970.0 -0.033 
4000.0 -0.037 
4030.0 -0.047 
4060.0 -0.037 
4090.0 -0.028 
4120.0 -0.033 
4150.0 -0.033 
4180.0 -0.014 
4210.0 -0.047 
4240.0 -0.023 
4270.0 -0.028 
4300.0 -0.028 



18^)0 

19-Jul OO^X) 

06:00 

12^)0 

4330.0 -0.028 
4360.0 -0.019 
4390.0 -0.019 
4420.0 -0.028 
4450.0 -0.014 
4480.0 -0.009 
4510.0 -0.019 
4540.0 -0.019 
4570.0 -0.023 
4600.0 -0.014 
4630.0 -0.014 
4660.0 -0.009 
4690.0 -0.014 
4720.0 -0.009 
4750.0 -0.014 
4780.0 -0.004 
4810.0 0.009 
4840.0 0X)00 
4870.0 0.009 
4900.0 0.019 
4930.0 0.019 
4960.0 0.028 
4990.0 0.033 
5020.0 0.057 
5050.0 0.076 
5080.0 0.076 
5110.0 0.071 
5140.0 0.080 
5170.0 0.071 
5200.0 0.076 
5230.0 0.052 
5260.0 0.047 
5290.0 0.047 
5320.0 0.023 
5350.0 0.023 
5380.0 0.028 
5410.0 0.019 
5440.0 0.023 
5470.0 0.023 
5500.0 0.019 
5530.0 0.023 
5560.0 0.014 
5590.0 0.004 
5620.0 0.014 
5650.0 0.009 
5680.0 0.009 



5710.0 0.014 
15:00 5740.0 0.019 

5770.0 0.004 
5740.0 0.019 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Company 

Project No.: 07029.00 

Personnel: JA Duwelius 

Date: July 19,1992 

WellLocaton: P-3 

Pumping Rate: Recovery 

Date 

19-Jul 

Qod^Tlme 

15^)2 

Time 

(minutes) 

Drawdown ffeet 

Uncorrected 

0.0 0.028 
0.0083 0.033 
0.0166 0.028 
0.0250 0.028 
0.0333 0.023 
0.0416 0.028 
0.0500 0.028 
0.0583 0.033 
0.0666 0.028 
0.0750 0.023 
0.0833 0.023 
0.1000 0.023 
0.1166 0.028 
0.1333 0.028 
0.1500 0.028 
0.1666 0.033 
0.1833 0.028 
0.2000 0.028 
0.2166 0.028 
0.2333 0.028 
0.2500 0.023 
0.2666 0.028 
0.2833 0.028 
0.3000 0.028 
0.3166 0.028 
0.3333 0.028 
0.4166 ' 0.028 
0.5000 0.023 
0.5833 0.033 
0.6666 0.028 
0.7500 0.028 

Corrected for 
Residual 
Trend 

Corrected for 
Atmospheric 

Pressure 



15^)3 

15M 

1505 

15:10 

1520 

15:30 

15:40 

0.8333 0.028 
0.9166 0.028 
1.0000 0.028 
1.0833 0.028 
1.1666 0.028 
1.2500 0.023 
1.3333 0.028 
1.4166 0.028 
1.5000 0.033 
1.5833 0.028 
1.6666 0.023 
1.7500 0.023 
1.8333 0.023 
1.9166 0.023 

2 0.014 
2.5 0.014 

3 0.004 
3.5 0.009 

4 0.009 
4.5 0.028 

5 0.019 
5.5 0.028 

6 0.014 
6.5 0.009 

7 0.004 
7.5 0.004 

8 0.009 
8.5 0.019 

9 0.014 
9.5 0.014 
10 0.014 
12 0.000 
14 -0.004 
16 -0.009 
18 0.000 
20 0.004 
22 0.004 
24 0.004 
26 0.004 
28 -0.004 
30 0.014 
32 0.000 
34 0.004 
36 0.019 
38 0.023 
40 0.019 



42 0523 
44 0509 
46 0514 

1550 48 0.000 
50 0.014 
52 0.000 
54 0.000 
56 0.000 

1650 58 0.004 
60 0.000 
62 -0.009 
64 -0.014 
66 0.004 

16:10 68 -0.009 
70 -0.014 
72 -0.009 
74 -0.004 
76 -0.019 

1620 78 -0.009 
80 -0.028 
82 -0.023 
84 -0.023 
86 -0.014 

16:30 88 -0.004 
90 -0.023 
92 -0.009 
94 -0.019 
96 -0.014 

16:40 98 -0.009 
100 -0.023 
110 -0.019 

1752 120 -0.037 
130 -0.028 
140 -0.033 
150 -0.033 
160 -0.037 
170 -0.033 

1852 180 -0.042 
190 -0.033 
200 -0.028 
210 -0.057 
220 -0.047 
230 -0.042 

19:02 240 -0.047 
250 -0.047 
260 -0.042 



20102 

21:02 

22102 

23102 

20-Jul 00X)2 

0M02 

02102 

03102 

270 -0.071 
280 -0.052 
290 -0.061 
300 -0.052 
310 -0.047 
320 -0.066 
330 -0.057 
340 -0.052 
350 -0.057 
360 -0.061 
370 -0.076 
380 -0.066 
390 -0.066 
400 -0.061 
410 -0.057 
420 -0.061 
430 -0.066 
440 -0.057 
450 -0.076 
460 -0.080 
470 -0.104 
480 -0.061 
490 -0.071 
500 -0.080 
510 -0.057 
520 -0.080 
530 -0.080 
540 -0.066 
550 -0.066 
560 -0.071 
570 -0.071 
580 -0.080 
590 -0.071 
600 -0.061 
610 -0.066 
620 -0.080 
630 -0.071 
640 -0.071 
650 -0.071 
660 -0.085 
670 -0.080 
680 -0.090 
690 -0.085 
700 -0.080 
710 -0.076 
720 -0.076 



04.-02 

05102 

06:02 

07:02 

08:12 

09:12 

10:12 

730 -0.080 
740 -0.080 
750 -0.085 
760 -0.080 
770 -0.095 
780 -0.090 
790 -0.099 

^ 800 -0.099 
810 -0.104 
820 -0.090 
830 -0.085 
840 -0.090 
850 -0.090 
860 -0.099 
870 -0.104 
880 -0.090 
890 -0.109 
900 -0.104 
910 -0.099 
920 -0.085 
930 -0.095 
940 -0.090 
950 -0.104 
960 -0.090 
970 -0.090 
980 -0.095 
990 -0.104 
1000 -0.109 
1030 -0.147 
1060 -0.147 
1090 -0.137 
1120 -0.232 
1150 -0.228 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Company 

Project No.: 07029.00 

Personnel: J.A. Duwelius 

Date: July 15,1992 

WellLocaton: P-4 

Pumping Rate: 40 gpm 

Drawdown tfeetl 
Date Clock Time Time Corrected for Corrected for 

Uncorrected Residual Atmospheric 
(minutes) Trend Pressure 

15-Jul 14:50 0.0 0.000 0.000 0.000 
0.9166 0.019 0.019 0.019 
1.0000 0.019 0.019 0.019 
1.0833 0.028 0.028 0.028 
1.1666 0.033 0.033 0.033 
1.2500 0.047 0.047 0.047 
1.3333 0.057 0.057 0.057 
1.4166 0.071 0.071 0.071 
1.5000 0.076 0.076 0.076 
1.5833 0.095 0.095 0.095 
1.6666 0.114 0.114 0.114 
1.7500 0.119 0.119 0.119 
1.8333 0.147 0.147 0.147 
1.9166 0.147 0.147 0.147 

2.0 0.176 0.176 0.176 
2.5 0.281 0.281 0.281 
3.0 0.386 0.386 0.386 
3.5 0.476 0.476 0.475 
4.0 0.562 0.562 0.562 
4.5 0.643 0.643 0.643 
5.0 0.700 0.700 0.699 
5.5 0.748 0.748 0.748 
6.0 0.810 0.810 0.810 
6.5 0.848 0.848 0.848 
7.0 0.886 0.886 0.886 
7.5 0.915 0.915 0.915 
8.0 0.948 0.948 0.948 
8.5 0.977 0.977 0.977 
9.0 1.001 1.001 1.001 
9.5 1.005 1.005 1.005 

15:00 10.0 1.043 1.043 1.043 



12.0 1.091 1.090 1.091 
14.0 1.144 1.143 1.144 
16.0 1.196 1.195 1.195 
18.0 1.225 1.224 1.224 
20.0 1.258 1.257 1.257 
22.0 1.277 1.276 1.276 
24.0 1.301 1.300 1.300 
26.0 1.325 1.324 1.324 
28.0 1.344 1.343 1.343 
30.0 1.358 1.357 1.357 
32.0 1.382 1.381 1.381 
34.0 1.382 1.380 1.380 
36.0 1.410 1.408 1.409 
38.0 1.415 1.413 1.413 
40.0 1.425 1.423 1.423 
42.0 1.444 1.442 1.442 
50.0 1.463 1.461 1.461 
52.0 1.487 1.485 1.485 
54.0 1.491 1.489 1.489 
56.0 1.506 1.503 1.503 
58.0 1.506 1.503 1.504 
60.0 1.515 1.512 1.512 
62.0 1.515 1.512 1.512 
64.0 1.520 1.517 1.517 
66.0 1.530 1.527 1.527 
68.0 1.549 1.546 1.546 
70.0 1.549 1.546 1.546 
72.0 1.549 1.546 1.546 
74.0 1.539 1.536 1.535 
76.0 1.563 1.560 1.560 
78.0 1.553 1.549 1.550 
80.0 1.553 1.549 1.549 
82.0 1.563 1.559 1.559 
84.0 l.b// 1.573 1.573 
86.0 l.b// 1.573 1.573 
88.0 l.b// 1.573 1.573 
90.0 1.582 1.578 1.578 
92.0 l.b// 1.573 1.b/3 
94.0 1.577 1.573 1.573 
96.0 1.592 1.588 1.588 
98.0 1.587 1.583 1.583 

100.0 1.587 1.582 1.582 
110.0 1.592 1.587 1.587 
120.0 1.596 1.591 1.591 
130.0 1.630 1.624 1.625 
140.0 1.620 1.614 1.614 



16-Jul 00:00 

150.0 1.625 1.618 1.618 
160.0 1.634 1.627 1.626 
170.0 1.644 1.636 1.637 
180.0 1.649 1.641 1.641 
190.0 1.658 1.649 1.649 
200.0 1.658 1.649 1.649 
210.0 1.663 1.654 1.654 
220.0 1.658 1.648 1.648 
230.0 1.668 1.658 1.658 
240.0 1.663 1.652 1.652 
250.0 1.668 1.657 1.657 
260.0 1.668 1.656 1.656 
270.0 1.673 1.661 1.661 
280.0 1.682 1.669 1.670 
290.0 1.677 1.664 1.665 
300.0 1.673 1.659 1.660 
310.0 1.677 1.663 1.663 
320.0 1.668 1.654 1.654 
330.0 1.677 1.662 1.662 
340.0 1.668 1.653 1.653 
350.0 1.673 1.657 1.657 
360.0 1.687 1.671 1.671 
370.0 1.687 1.670 1.670 
380.0 1.682 1.665 1.665 
390.0 1.687 1.669 1.669 
400.0 1.682 1.664 1.663 
410.0 1.687 1.669 1.668 
420.0 1.692 1.673 1.672 
430.0 1.696 1.677 1.676 
440.0 1.696 1.676 1.676 
450.0 1.692 1.672 1.671 
460.0 1.701 1.680 1.680 
470.0 1.711 1.690 1.690 
480.0 1.715 1.693 1.693 
490.0 1.706 1.684 1.684 
500.0 1.711 1.688 1.689 
510.0 1.715 1.692 1.692 
520.0 1.715 1.692 1.692 
530.0 1.715 1.691 1.691 
540.0 1.706 1.682 1.681 
550.0 1.715 1.690 1.690 
560.0 1.720 1.695 1.695 
570.0 1.715 1.689 1.689 
580.0 1.715 1.689 1.689 
590.0 1.701 1.674 1.675 
600.0 1.711 1.684 1.685 



06:00 

610.0 1.706 1.678 1.680 
620.0 1.711 1.683 1.684 
630.0 1.696 1.668 1.667 
640.0 1.677 1.648 1.648 
650.0 1.711 1.682 1.682 
660.0 1.649 1.619 1.616 
680.0 1.663 1.632 1.629 
690.0 1.706 1.675 1.677 
700.0 1.701 1.669 1.671 
710.0 1.706 1.674 1.674 
720.0 1.715 1.683 1.683 
730.0 1.720 1.687 1.687 
740.0 1.725 1.692 1.691 
750.0 1.725 1.691 1.691 
760.0 1.711 1.677 1.677 
770.0 1.715 1.680 1.680 
780.0 1.711 1.676 1.676 
790.0 1.711 1.675 1.676 
800.0 1.730 1.694 1.696 
810.0 1.720 1.683 1.685 
820.0 1.715 1.678 1.678 
830.0 1.715 1.678 1.676 
840.0 1.711 1.673 1.672 
850.0 1.720 1.682 1.681 
860.0 1.725 1.686 1.685 
870.0 1.730 1.691 1.689 
880.0 1.730 1.690 1.689 
890.0 1.739 1.699 1.699 
900.0 1.735 1.694 1.695 
910.0 1.725 1.684 1.685 
920.0 1.720 1.679 1.679 
930.0 1.715 1.673 1.673 
940.0 1.715 1.673 1.674 
950.0 1.715 1.672 1.673 
960.0 1.720 1.677 1.677 
970.0 1.715 1.671 1.671 
980.0 1.706 1.662 1.662 
990.0 1.715 1.670 1.670 

1000.0 1.715 1.670 1.670 
1030.0 1.715 1.669 1.669 
1060.0 1.711 1.663 1.663 
1090.0 1.711 1.662 1.662 
1120.0 1.715 1.664 1.664 
1150.0 1.730 1.678 1.677 
1180.0 1.730 1.677 1.676 
1210.0 1.725 1.670 1.670 



12.-00 

18^)0 

17-Jul 00.-00 

06:00 

1240.0 1.735 1.679 1.679 
1270.0 1.739 1.682 1.681 
1300.0 1.725 1.666 1.666 
1330.0 1.749 1.689 1.689 
1360.0 1.744 1.683 1.682 
1390.0 1.744 1.681 1.681 
1420.0 1.744 1.680 1.680 
1450.0 1.735 1.670 1.670 
1480.0 1.754 1.687 1.687 
1510.0 1.725 1.657 1.656 
1540.0 1.739 1.670 1.669 
1570.0 1.735 1.664 1.664 
1600.0 1.730 1.658 1.658 
1630.0 1.725 1.651 1.651 
1660.0 1.735 1.660 1.660 
1690.0 1.725 1.649 1.649 
1720.0 1.725 1.647 1.647 
1750.0 1.730 1.651 1.651 
1780.0 1.739 1.659 1.658 
1810.0 1.720 1.638 1.639 
1840.0 1.735 1.652 1.653 
1870.0 1.725 1.641 1.641 
1900.0 1.735 1.649 1.649 
1930.0 1.735 1.648 1.647 
1960.0 1.735 1.647 1.646 
1990.0 1.735 . 1.645 1.645 
2020.0 1.749 1.658 1.658 
2050.0 1.739 1.647 1.646 
2080.0 1.735 1.641 1.641 
2110.0 1.730 1.635 1.635 
2140.0 1.735 1.638 1.638 
2170.0 1.730 1.632 1.632 
2200.0 1.725 1.626 1.627 
2230.0 1.725 1.624 1.625 
2260.0 1.715 1.613 1.613 
2290.0 1.720 1.617 1.617 
2320.0 1.730 1.625 1.625 
2350.0 1.730 1.624 1.624 
2380.0 1.754 1.647 1.646 
2410.0 1.787 1.678 1.678 
2440.0 1.801 1.691 1.690 
2470.0 1.811 1.700 1.699 
2500.0 1.820 1.707 1.706 
2530.0 1.825 1.711 1.710 
2560.0 1.830 1.715 1.715 
2590.0 1.825 1.708 1.708 



12^)0 

18:00 

18-Jul 00:00 

06100 

2620.0 1.811 1.693 1.692 
2650.0 1.835 1.715 1.715 
2680.0 1.825 1.704 1.704 
2710.0 1.830 1.708 1.708 
2740.0 1.825 1.701 1.701 
2770.0 1.844 1.719 1.718 
2800.0 1.839 1.713 1.712 
2830.0 1.839 1.711 1.712 
2860.0 1.825 1.696 1.696 
2890.0 1.839 1.709 1.708 
2920.0 1.844 1.712 1.712 
2950.0 1.839 1.706 1.706 
2980.0 1.830 1.696 1.696 
3010.0 1.825 1.689 1.689 
3040.0 1.825 1.688 1.688 
3070.0 1.830 1.692 1.692 
3100.0 1.816 1.676 1.676 
3130.0 1.820 1.679 1.679 
3160.0 1.825 1.682 1.682 
3190.0 1.830 1.686 1.685 
3220.0 1.835 1.690 1.690 
3250.0 1.820 1.673 1.673 
3280.0 1.830 1.682 1.681 
3310.0 1.830 1.681 1.680 
3340.0 1.835 1.684 1.683 
3370.0 1.835 1.683 1.682 
3400.0 1.839 1.686 1.685 
3430.0 1.839 1.684 1.684 
3460.0 1.825 1.669 1.669 
3490.0 1.854 1.697 1.696 
3520.0 1.835 1.676 1.676 
3550.0 1.830 1.670 1.669 
3580.0 1.830 1.669 1.669 
3610.0 1.839 1.676 1.677 
3640.0 1.844 1.680 1.680 
3670.0 1.835 1.669 1.669 
3700.0 1.839 1.672 1.672 
3730.0 1.839 1.671 1.670 
3760.0 1.839 1.669 1.669 
3790.0 1.849 1.678 1.678 
3820.0 1.839 1.667 1.666 
3850.0 1.844 1.670 1.670 
3880.0 1.854 1.679 1.679 
3910.0 1.849 1.673 1.672 
3940.0 1.839 1.661 1.660 
3970.0 1.858 1.679 1.678 



12:00 

18.-00 

19-Jul 00:00 

06:00 

4000.0 1.844 1.664 1.663 
4030.0 1.854 1.672 1.672 
4060.0 1.849 1.666 1.665 
4090.0 1.849 1.665 1.665 
4120.0 1.868 1.682 1.682 
4150.0 1.858 1.671 1.670 
4180.0 1.858 1.669 1.669 
4210.0 1.863 1.673 1.673 
4240.0 1.854 1.663 1.663 
4270.0 1.849 1.656 1.656 
4300.0 1.854 1.660 1.661 
4330.0 1.849 1.654 1.654 
4360.0 1.858 1.661 1.661 
4390.0 1.844 1.646 1.647 
4420.0 1.849 1.650 1.650 
4450.0 1.839 1.638 1.639 
4480.0 1.835 1.633 1.633 
4510.0 1.844 1.641 1.641 
4540.0 1.830 1.625 1.626 
4570.0 1.830 1.624 1.624 
4600.0 1.830 1.623 1.623 
4630.0 1.820 1.611 1.612 
4660.0 1.825 1.615 1.615 
4690.0 1.830 1.618 1.618 
4720.0 1.825 1.612 1.612 
4750.0 1.825 1.611 1.611 
4780.0 1.839 1.623 1.623 
4810.0 1.839 1.622 1.622 
4840.0 1.854 1.636 1.635 
4870.0 1.849 1.629 1.628 
4900.0 1.844 1.623 1.622 
4930.0 1.839 1.617 1.617 
4960.0 1.844 1.620 1.621 
4990.0 1.844 1.619 1.619 
5020.0 1.839 1.613 1.612 
5050.0 1.844 1.616 1.616 
5080.0 1.835 1.606 1.607 
5110.0 1.849 1.619 1.619 
5140.0 1.849 1.617 1.618 
5170.0 1.844 1.611 1.611 
5200.0 1.863 1.628 1.628 
5230.0 1.839 1.603 1.603 
5260.0 1.849 1.612 1.612 
5290.0 1.849 1.610 1.610 
5320.0 1.854 1.614 1.613 
5350.0 1.868 1.627 1.627 



5380.0 1.878 1.635 1.635 
5410.0 1.887 1.643 1.643 
5440.0 1.882 1.637 1.637 
5470.0 1.882 1.635 1.635 
5500.0 1.887 1.639 1.639 
5530.0 1.887 1.638 1.638 
5560.0 1.897 1.646 1.647 

12:00 5590.0 1.901 1.649 1.650 
5620.0 1.911 1.658 1.658 
5650.0 1.920 1.665 1.665 
5680.0 1.911 1.655 1.655 
5710.0 1.906 1.648 1.648 
5740.0 1.925 1.666 1.666 

15:00 5770.0 1.920 1.660 1.660 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Company 

Project No.: 07029.00 

Personnel: J.A. Duwelius 

Date: July 19.1992 

WellLocaton: P-4 

Pumping Rate: Recovery 

Date Clock Time Time 

(minutes) 

Drawdown rteet^ 
Date Clock Time Time 

(minutes) 
Uncorrected 

Corrected for 
Residual 
Trend 

Corrected for 
Atmospheric 

Pressure 

19-Jul 15:02 0.0 1.925 1.925 1.925 
0.0083 1.925 1.925 1.925 
0.0166 1.916 1.916 1.916 
0.0250 1.920 1.920 1.920 
0.0333 1.925 1.925 1.925 
0.0416 1.920 1.920 1.920 
0.0500 1.920 1.920 1.920 
0.0583 1.930 1.930 1.930 
0.0666 1.916 1.916 1.916 
0.0750 1.920 1.920 1.920 
0.0833 1.930 1.930 1.930 
0.1000 1.930 1.930 1.930 
0.1166 1.920 1.920 1.920 
0.1333 1.930 1.930 1.930 
0.1500 1.925 1.925 1.925 
0.1666 1.920 1.920 1.920 
0.1833 1.925 1.925 1.925 
0.2000 1.916 1.916 1.916 
0.2166 1.911 1.911 1.911 
0.2333 1.925 1.925 1.925 
0.2500 1.916 1.916 1.916 
0.2666 1.920 1.920 1.920 
0.2833 1.930 1.930 1.930 
0.3000 1.925 1.925 1.925 
0.3166 1.920 1.920 1.920 
0.3333 1.930 1.930 1.930 
0.4166 1.916 1.916 1.916 
0.5000 1.916 1.916 1.916 
0.5833 1.911 1.911 1.911 
0.6666 1.901 1.901 1.901 
0.7500 1.901 1.901 1.901 



15^)3 

15:04 

15:05 

15:10 

15:20 

15:30 

15:40 

0.8333 1.897 1.897 1.897 
0.9166 1.878 1.878 1.878 
1.0000 1.873 1.873 1.873 
1.0833 1.868 1.868 1.868 
1.1666 1.858 1.858 1.858 
1.2500 1.854 1.854 1.854 
1.3333 1.839 1.839 1.839 
1.4166 1.820 1.820 1.820 
1.5000 1.806 1.806 1.806 
1.5833 1.796 1.796 1.796 
1.6666 1./// 1./// 1./// 
1.7500 1.773 1.773 1.773 
1.8333 1.//3 1.773 1.773 
1.9166 1.744 1.744 1.744 

2 1.720 1.720 1.720 
2.5 1.639 1.639 1.639 

3 1.549 1.549 1.549 
3.5 1.463 1.463 1.463 

4 1.391 1.391 1.391 
4.5 1.320 1.320 1.320 

5 1.272 1.272 1.272 
5.5 1.210 1.210 1.210 

6 1.158 1.158 1.158 
6.5 1.124 1.124 1.124 

7 1.086 1.086 1.086 
7.5 1.058 1.058 1.058 

8 1.034 1.034 1.034 
8.5 0.996 0.996 0.996 

9 0.986 0.986 0.986 
9.5 0.962 0.962 0.962 
10 0.939 0.939 0.939 
12 0.872 0.871 0.871 
14 0.805 0.804 0.804 
16 0.753 0.752 0.752 
18 0.729 0.728 0.728 
20 0.686 0.685 0.685 
22 0.662 0.661 0.661 
24 0.638 0.637 0.637 
26 0.595 0.594 0.594; 
28 0.581 0.580 0.580 
30 0.567 0.566 0.566 
32 0.538 0.537 0.537 
34 0.519 0.517 0.517 
36 0.514 0.512 0.512 
38 0.500 0.498 0.498 
40 0.481 0.479 0.479 



42 0.457 0.455 0.455 
44 0.462 0.460 0.460 
46 0.452 0.450 0.450 

15:50 48 0.438 0.436 0.436 
50 0.414 0.412 0.412 
52 0.409 0.407 0.407 
54 0.400 0.398 0.398 
56 0.390 0.387 0.387 

16:00 58 0.376 0.373 0.373 
60 0.357 0.354 0.354 
62 0.371 0.368 0.368 
64 0.348 0.345 0.345 
66 0.338 0.335 0.335 

16:10 68 0.357 0.354 0.354 
70 0.314 0.311 0.311 
72 0.314 0.311 0.311 
74 0.314 0.311 0.311 
76 0.309 0.306 0.306 

1620 78 0.300 0.296 0.296 
80 0.286 0.282 0.282 
82 0.290 0.286 0.286 
84 0.276 0.272 0.272 
86 0.276 0.272 0.272 

16:30 88 0.276 0.272 0.272 
90 0.257 0.253 0.253 
92 0.257 0.253 0.253 
94 0.266 0.262 0.262 
96 0.257 0.253 0.253 

16:40 98 0.243 0.239 0.239 
100 0.247 0.242 0.242 
110 0.219 0.214 0.214 

17:02 120 0.200 0.195 0.195 
130 0.195 0.189 0.189 
140 0.181 0.175 0.175 
150 0.176 0.169 0.169 
160 0.162 0.155 0.155 
170 0.166 0.158 0.158 

18:02 180 0.128 0.120 0.120 
190 0.143 0.134 0.134 
200 0.143 0.134 0.134 
210 0.128 0.119 0.119 
220 0.138 0.128 0.128 
230 0.133 0.123 0.123 

19:02 240 0.119 0.108 0.108 
250 0.119 0.108 0.108 
260 0.123 0.111 0.111 



20102 

21102 

22102 

23102 

20-Jul 00:02 

01:02 

02:02 

03O2 

270 0.123 0.111 0.111 
280 0.109 0.096 0.096 
290 0.119 0.106 0.106 
300 0.114 0.100 0.100 
310 0.119 0.105 0.105 
320 0.100 0.086 0.086 
330 0.100 0.085 0.085 
340 0.109 0.094 0.094 
350 0.104 0.088 0.088 
360 0.104 0.088 0.088 
370 0.090 0.073 0.073 
380 0.100 0.083 0.083 
390 0.104 0.086 0.086 
400 0.095 0.077 0.077 
410 0.100 0.082 0.082 
420 0.085 0.066 0.066 
430 0.085 0.066 0.066 
440 0.100 0.080 0.080 
450 0.081 0.061 0.061 
460 0.095 0.074 0.074 
470 0.081 0.060 0.060 
480 0.090 0.068 0.068 
490 0.085 0.063 0.063 
500 0.095 0.072 0.072 
510 0.085 0.062 0.062 
520 0.090 0.067 0.067 
530 0.085 0.061 0.061 
540 0.090 0.066 0.066 
550 0.076 0.051 0.051 
560 0.081 0.056 0.056 
570 0.085 0.059 0.059 
580 0.081 0.055 0.055 
590 0.085 0.058 0.058 
600 0.081 0.054 0.054 
610 0.090 0.062 0.062 
620 0.085 0.057 0.057 
630 0.085 0.057 0.057 
640 0.085 0.056 0.056 
650 0.081 0.052 0.052 
660 0.081 0.051 0.051 
670 0.085 0.055 0.055 
680 0.076 0.045 0.045 
690 0.071 0.040 0.040 
700 0.066 0.034 0.034 
710 0.085 0.053 0.053 
720 0.061 0.029 0.029 



730 0.066 0.033 0.033 
740 0.066 0.033 0.033 
750 0.061 0.027 0.027 
760 0.071 0.037 0.037 
770 0.066 0.031 0.031 

0A102 780 0.061 0.026 0.026 
790 0.052 0.016 0.016 
800 0.052 0.016 0.016 
810 0.057 0.020 0.020 
820 0.066 0.029 0.029 
830 0.061 0.024 0.024 

05:02 840 0.066 0.028 0.028 
850 0.066 0.028 0.028 
860 0.071 0.032 0.032 
870 0.066 0.027 0.027 
880 0.071 0.031 0.031 
890 0.076 0.036 0.036 

06.-02 900 0.076 0.035 0.035 
910 0.071 0.030 0.030 
920 0.076 0.035 0.035 
930 0.071 0.029 0.029 
940 0.076 0.034 0.034 
950 0.071 0.028 0.028 

07:02 960 0.071 0.028 0.028 
970 0.076 0.032 0.032 
980 0.076 0.032 0.032 
990 -0.157 -0.202 -0.202 

1000 -0.033 -0.078 -0.078 
08:12 1030 0.052 0.006 0.006 

1060 0.066 0.018 0.018 
09:12 1090 0.090 0.041 0.041 

1120 0.081 0.030 0.030 
10:12 1150 0.071 0.019 0.019 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Company 

Project No.: 07029.00 

Personnel: J.A. Duwelius 

Date: July 15,1992 

WellLocaton; P-5 

Pumping Rate: 40 gpm 

Date Clock Time Time 

(minutes) 

Drawdown ffeeti 
Date Clock Time Time 

(minutes) 
Uncorrected 

Corrected for 
Residual 
Trend 

Corrected for 
Atmc^heric 

Pressure 

15-Jul 14:50 0.0 0.004 0.004 0.004 
1.0000 0.019 0.019 0.019 
1.0833 0.023 0.023 0.023 
1.1666 0.038 0.038 0.038 
1.2500 0.052 0.052 0.052 
1.3333 0.071 0.071 0.071 
1.4166 0.090 0.090 0.090 
1.5000 0.109 0.109 0.109 
1.5833 0.123 0.123 0.123 
1.6666 0.138 0.138 0.138 
1.7500 0.157 0.157 0.157 
1.8333 0.176 0.176 0.176 
1.9166 0.190 0.190 0.190 

2.0 0.204 0.204 0.204 
2.5 0.319 0.319 0.319 
3.0 0.400 0.400 0.400 
3.5 0.462 0.462 0.462 
4.0 0.514 0.514 0.514 
4.5 0.562 0.562 0.562 
5.0 0.595 0.595 0.595 
5.5 0.633 0.633 0.633 
6.0 0.671 0.671 0.671 
6.5 0.705 0.705 0.705 
7.0 0.729 0.729 0.729 
7.5 0.762 0.762 0.762 
8.0 0.791 0.791 0.791 
8.5 0.805 0.805 0.805 
9.0 0.824 0.824 0.824 
9.5 0.848 0.848 0.848 

15:00 10.0 0.867 0.867 0.867 
12.0 0.924 0.923 0.923 



14.0 0.981 0.980 0.980 
16.0 1.029 1.028 1.028 
18.0 1.062 1.061 1.061 
20.0 1.091 1.090 1.090 
22.0 1.129 1.128 1.128 
24.0 1.143 1.142 1.142 
26.0 1.172 1.171 1.171 
28.0 1.210 1.209 1.209 
30.0 1.200 1.199 1.199 
32.0 1.224 1.223 1.223 
34.0 1.234 1.232 1.232 
36.0 1.262 1.260 1.260 
38.0 1.277 1.275 1.275 
40.0 1.277 1.275 1.275 
42.0 1.296 1.294 1.294 
44.0 1.291 1.289 1.289 
46.0 1.305 1.303 1.303 
48.0 1.315 1.313 1.313 
50.0 1.324 1.322 1.322 
52.0 1.324 1.322 1.322 
54.0 1.329 1.327 1.327 
56.0 1.343 1.340 1.340 
58.0 1.348 1.345 1.345 
60.0 1.343 1.340 1.340 
62.0 1.358 1.355 1.355 
64.0 1.358 1.355 1.355 
66.0 1.372 1.369 1.369 
68.0 1.372 1.369 1.369 
70.0 1.377 1.374 1.374 
72.0 1.381 1.378 1.378 
74.0 1.381 1.378 1.378 
76.0 1.377 1.374 1.374 
78.0 1.386 1.382 1.382 
80.0 1.391 1.387 1.387 
82.0 1.400 1.396 1.396 
84.0 1.400 1.396 1.396 
86.0 1.405 1.401 1.401 
88.0 1.391 1.387 1.387 
90.0 1.396 1.392 1.392 
92.0 1.400 1.396 1.396 
94.0 1.415 1.411 1.411 
96.0 1.405 1.401 1.401 
98.0 1.410 1.406 1.406 

100.0 1.410 1.405 1.405 
110.0 1.410 1.405 1.405 
120.0 1.419 1.414 1.414 



16-Jul 00:00 

130.0 1.434 1.428 1.428 
140.0 1.434 1.428 1.428 
150.0 1.439 1.432 1.432 
160.0 1.448 1.441 1.441 
170.0 1.462 1.454^ 1.454 
180.0 1.443 1.435 1.435 
190.0 1.458 1.449 1.449 
200.0 1.453 1.444 1.444 
210.0 1.467 1.458 1.458 
220.0 1.467 1.457 1.457 
230.0 1.467 1.457 1.457 
240.0 1.458 1.447 1.447 
250.0 1.472 1.461 1.461 
260.0 1.467 1.455 1.455 
270.0 1.477 1.465 1.465 
280.0 1.486 1.473 1.473 
290.0 1.462 1.449 1.449 
300.0 1.486 1.472 1.472 
310.0 1.477 1.463 1.463 
320.0 1.472 1.458 1.458 
330.0 1.481 1.466 1.466 
340.0 1.477 1.462 1.462 
350.0 1.477 1.461 1.461 
360.0 1.472 1.456 1.456 
370.0 1.486 1.469 1.469 
380.0 1.477 1.460 1.460 
390.0 1.491 1.473 1.473 
400.0 1.486 1.468 1.468 
410.0 1.491 1.473 1.473 
420.0 1.500 1.481 1.481 
430.0 1.510 1.491 1.491 
440.0 1.496 1.476 1.476 
450.0 1.500 1.480 1.480 
460.0 1.496 1.475 1.475 
470.0 1.510 1.489 1.489 
480.0 1.505 1.483 1.483 
490.0 1.505 1.483 1.483 
500.0 1.510 1.487 1.487 
510.0 1.515 1.492 1.492 
520.0 1.510 1.487 1.487 
530.0 1.510 1.486 1.486 
540.0 1.510 1.486 1.486 
550.0 1.515 1.490 1.490 
560.0 1.520 1.495 1.495 
570.0 1.515 1.489 1.489 
580.0 1.515 1.489 1.489 



06^)0 

590.0 1.496 1.469 1.469 
600.0 1.496 1.469 1.469 
610.0 1.510 1.482 1.482 
620.0 1.500 1.472 1.472 
630.0 1.496 1.468 1.468 
640.0 1.481 1.452 1.452 
650.0 1.510 1.481 1.481 
660.0 1.496 1.466 1.466 
670.0 1.472 1.442 1.442 
680.0 1.472 1.441 1.441 
690.0 1.481 1.450 1.450 
700.0 1.486 1.454 1.454 
710.0 1.486 1.454 1.454 
720.0 1.481 1.449 1.449 
730.0 1.496 1.463 1.463 
740.0 1.496 1.463 1.463 
750.0 1.491 1.457 1.457 
760.0 1.486 1.452 1.452 
770.0 1.491 1.456 1.456 
780.0 1.496 1.461 1.461 
790.0 1.486 1.450 1.450 
800.0 1.486 1.450 1.450 
810.0 1.491 1.454 1.454 
820.0 1.486 1.449 1.449 
830.0 1.491 1.454 1.454 
840.0 1.496 1.458 1.458 
850.0 1.505 1.467 1.467 
860.0 1.510 1.471 1.471 
870.0 1.505 1.466 1.466 
880.0 1.510 1.470 1.470 
890.0 1.505 1.465 1.465 
900.0 1.510 1.469 1.469 
910.0 1.505 1.464 1.464 
920.0 1.505 1.464 1.464 
930.0 1.510 1.468 1.468 
940.0 1.500 1.458 1.458 
950.0 1.510 1.467 1.467 
960.0 1.505 1.462 1.462 
970.0 1.496 1.452 1.452 
980.0 1.496 1.452 1.452 
990.0 1.505 1.460 1.460 

1000.0 1.505 1.460 1.460 
1030.0 1.500 1.454 1.454 
1060.0 1.510 1.462 1.462 
1090.0 1.510 1.461 1.461 
1120.0 1.515 1.464 1.464 



12:00 

18^)0 

17-Jul 00:00 

08:00 

1150.0 1.500 1.448 1.448 
1180.0 1.505 1.452 1.452 
1210.0 1.515 1.460 1.460 
1240.0 1.520 1.464 1.464 
1270.0 1.529 1.472 1.472 
1300.0 1.524 1.465 1.465 
1330.0 1.534 1.474 1.474 
1360.0 1.529 1.468 1.468 
1390.0 1.524 1.461 1.461 
1420.0 1.548 1.484 1.484 
1450.0 1.534 1.469 1.469 
1480.0 1.543 1.476 1.476 
1510.0 1.520 1.452 1.452 
1540.0 1.534 1.465 1.465 
1570.0 1.529 1.458 1.458 
1600.0 1.529 1.457 1.457 
1630.0 1.529 1.455 1.455 
1660.0 1.539 1.464 1.464 
1690.0 1.520 1.444 1.444 
1720.0 1.529 1.451 1.451 
1750.0 1.534 1.455 1.455 
1780.0 1.539 1.459 1.459 
1810.0 1.529 1.447 1.447 
1840.0 1.529 1.446 1.446 
1870.0 1.539 1.455 1.455 
1900.0 1.529 1.443 1.443 
1930.0 1.529 1.442 1.442 
1960.0 1.534 1.446 1.446 
1990.0 1.543 1.453 1.453 
2020.0 1.543 1.452 1.452 
2050.0 1.558 1.466 1.466 
2080.0 1.553 1.459 1.459 
2110.0 1.548 1.453 1.453 
2140.0 1.548 1.451 1.451 
2170.0 1.529 1.431 1.431 
2200.0 1.539 1.440 1.440 
2230.0 1.534 1.433 1.433 
2260.0 1.524 1.422 1.422 
2290.0 1.524 1.421 1.421 
2320.0 1.539 1.434 1.434 
2350.0 1.539 1.433 1.433 
2380.0 1.567 1.460 1.460 
2410.0 1.600 1.491 1.491 
2440.0 1.610 1.500 1.500 
2470.0 1.610 1.499 1.499 
2500.0 1.620 1.507 1.507 



12^10 

18-Jul 00:00 

06 ̂ X) 

2530.0 1.620 1.506 1.506 
2560.0 1.624 1.509 1.509 
2590.0 1.629 1.512 1.512 
2620.0 1.605 1.487 1.487 
2650.0 1.629 1.509 1.509 
2680.0 1.629 1.508 1.508 
2710.0 1.629 1.507 1.507 
2740.0 1.624 1.500 1.500 
2770.0 1.639 1.514 1.514 
2800.0 1.629 1.503 1.503 
2830.0 1.639 1.511 1.511 
2860.0 1.639 1.510 1.510 
2890.0 1.639 1.509 1.509 
2920.0 1.643 1.511 1.511 
2950.0 1.624 1.491 1.491 
2980.0 1.620 1.486 1.486 
3010.0 1.615 1.479 1.479 
3040.0 1.620 1.483 1.483 
3070.0 1.620 1.482 1.482 
3100.0 1.624 1.484 1.484 
3130.0 1.624 1.483 1.483 
3160.0 1.629 1.486 1.486 
3190.0 1.629 1.485 1.485 
3220.0 1.639 1.494 1.494 
3250.0 1.648 1.501 1.501 
3280.0 1.639 1.491 1.491 
3310.0 1.643 1.494 1.494 
3340.0 1.648 1.497 1.497 
3370.0 1.653 1.501 1.501 
3400.0 1.658 1.505 1.505 
3430.0 1.643 1.488 1.488 
3460.0 1.639 1.483 1.483 
3490.0 1.653 1.496 1.496 
3520.0 1.648 1.489 1.489 
3550.0 1.639 1.479 1.479 
3580.0 1.643 1.482 1.482 
3610.0 1.648 1.485 1.485 
3640.0 1.648 1.484 1.484 
3670.0 1.643 1.477 1.477 
3700.0 1.648 1.481 1.481 
3730.0 1.643 1.475 1.475 
3760.0 1.639 1.469 1.469 
3790.0 1.648 1.477 1.477 
3820.0 1.648 1.476 1.476 
3850.0 1.653 1.479 1.479 
3880.0 1.653 1.478 1.478 



12.-00 

18^)0 

19-Jul 00:00 

06100 

3910.0 1.658 1.482 1.482 
3940.0 1.672 1.494 1.494 
3970.0 1.667 1.488 1.488 
4000.0 1.653 1.473 1.473 
4030.0 1.653 1.471 1.471 
4060.0 1.648 1.465 1.465 
4090.0 1.662 1.478 1.478 
4120.0 1.653 1.467 1.467 
4150.0 1.653 1.466 1.466 
4180.0 1.667 1.478 1.478 
4210.0 1.639 1.449 1.449 
4240.0 1.653 1.462 1.462 
4270.0 1.653 1.460 1.460 
4300.0 1.643 1.449 1.449 
4330.0 1.648 1.453 1.453 
4360.0 1.658 1.461 1.461 
4390.0 1.653 1.455 1.455 
4420.0 1.643 1.444 1.444 
4450.0 1.658 1.457 1.457 
4480.0 1.639 1.437 1.437 
4510.0 1.643 1.440 1.440 
4540.0 1.629 1.424 1.424 
4570.0 1.629 1.423 1.423 
4600.0 1.639 1.432 1.432 
4630.0 1.629 1.420 1.420 
4660.0 1.643 1.433 1.433 
4690.0 1.634 1.422 1.422 
4720.0 1.639 1.426 1.426 
4750.0 1.634 1.420 1.420 
4780.0 1.648 1.432 1.432 
4810.0 1.662 1.445 1.445 
4840.0 1.653 1.435 1.435 
4870.0 1.658 1.438 1.438 
4900.0 1.653 1.432 1.432 
4930.0 1.653 1.431 1.431 
4960.0 1.648 1.424 1.424 
4990.0 1.653 1.428 1.428 
5020.0 1.653 1.427 1.427 
5050.0 1.658 1.430 1.430 
5080.0 1.648 1.419 1.419 
5110.0 1.653 1.423 1.423 
5140.0 1.653 1.421 1.421 
5170.0 1.643 1.410 1.410 
5200.0 1.653 1.418 1.418 
5230.0 1.648 1.412 1.412 
5260.0 1.653 1.416 1.416 



12.-00 

15:00 

5290.0 1.653 1.414 1.414 
5320.0 1.653 1.413 1.413 
5350.0 1.672 1.431 1.431 
5380.0 1.681 1.438 1.438 
5410.0 1.686 1.442 1.442 
5440.0 1.691 1.446 1.446 
5470.0 1.691 1.444 1.444 
5500.0 1.691 1.443 1.443 
5530.0 1.696 1.447 1.447 
5560.0 1.681 1.430 1.430 
5590.0 1.696 1.444 1.444 
5620.0 1.715 1.462 1.462 
5650.0 1.720 1.465 1.465 
5680.0 1.715 1.459 1.459 
5710.0 1.734 1.476 1.476 
5740.0 1.729 1.470 1.470 
5770.0 1.734 1.474 1.474 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Company 

Project No.: 07029.00 

Personnel: J.A. Duwelius 

Date: July 19,1992 

WellLocaton: P-5 

Pumping Rate: Recovery 

Date Clock Time Time 

(minutes) 
c

 

1 Q
 

Date Clock Time Time 

(minutes) 
Uncon-ected 

Corrected for 
Residual 
Trend 

Corrected for 
Atmospheric 

Pressure 

19-Jul 15^)2 0.0 1.739 1.739 1.739 
0.0083 1.739 1.739 1.739 
0.0166 1.739 1.739 1.739 
0.0250 1.739 1.739 1.739 
0.0333 1.734 1.734 1.734 
0.0416 1.739 1.739 1.739 
0.0500 1.739 1.739 1.739 
0.0583 1.739 1.739 1.739 
0.0666 1.748 1.748 1.748 
0.0750 1.743 1.743 1.743 
0.0833 1.739 1.739 1.739 
0.1000 1.743 1.743 1.743 
0.1166 1.739 1.739 1.739 
0.1333 1.739 1.739 1.739 
0.1500 1.743 1.743 1.743 
0.1666 1.743 1.743 1.743 
0.1833 1.739 1.739 1.739 
0.2000 1.739 1.739 1.739 
0.2166 1.734 1.734 1.734 
0.2333 1.743 1.743 1.743 
0.2500 1.739 1.739 1.739 
0.2666 1.739 1.739 1.739 
0.2833 1.739 1.739 1.739 
0.3000 1.739 1.739 1.739 
0.3166 1.743 1.743 1.743 
0.3333 1.743 1.743 1.743 
0.4166 1.729 1.729 1.729 
0.5000 1.729 1.729 1.729 
0.5833 1.720 1.720 1.720 
0.6666 1.710 1.710 1.710 
0.7500 1.696 1.696 1.696 



^5•03 

15^)4 

15:05 

15:10 

1520 

15:30 

15:40 

0.8333 1.691 1.691 1.691 
0.9166 1.677 1.677 1.677 
1.0000 1.662 1.662 1.662 
1.0833 1.653 1.653 1.653 
1.1666 1.634 1.634 1.634 
1.2500 1.620 1.620 1.620 
1.3333 1.610 1.610 1.610 
1.4166 1.591 1.591 1.591 
1.5000 1.567 1.567 1.567 
1.5833 1.558 1.558 1.558 
1.6666 1.534 1.534 1.534 
1.7500 1.520 1.520 1.520 
1.8333 1.505 1.505 1.505 
1.9166 1.486 1.486 1.486 

2 1.477 1.477 1.477 
2.5 1.396 1.396 1.396 

3 1.319 1.319 1.319 
3.5 1.262 1.262 1.262 

4 1.215 1.215 1.215 
4.5 1.176 1.176 1.176 

5 1.134 1.134 1.134 
5.5 1.105 1.105 1.105 

6 1.067 1.067 1.067 
6.5 1.029 1.029 1.029 

7 1.005 1.005 1.005 
7.5 0.991 0.991 0.991 

8 0.967 0.967 0.967 
8.5 0.953 0.953 0.953 

9 0.929 0.929 0.929 
9.5 0.905 0.905 0.905 
10 0.886 0.886 0.886 
12 0.814 0.813 0.813 
14 0.757 0.756 0.756 
16 0.705 0.704 0.704 
18 0.662 0.661 0.661 
20 0.633 0.632 0.632 
22 0.595 0.594 0.594 
24 0.571 0.570 0.570 
26 0.543 0.542 0.542 
28 0.519 0.518 0.518 
30 0.500 0.499 0.499 
32 0.467 0.466 0.466 
34 0.457 0.455 0.455 
36 0.447 0.445 0.445 
38 0.433 0.431 0.431 
40 0.409 0.407 0.407 



42 0.409 0.407 0.407 
44 0.390 0.388 0.388 
46 0.381 0.379 0.379 

15-50 48 0.362 0.360 0.360 
50 0.347 0.345 0.345 
52 0.338 0.336 0.336 
54 0.328 0.326 0.326 
56 0.319 0.316 0.316 

1650 58 0.309 0.306 0.306 
60 0.300 0.297 0.297 
62 0.295 0.292 0.292 
64 0.281 0.278 0.278 
66 0.281 0.278 0.278 

16:10 68 0.281 0.278 0.278 
70 0.262 0.259 0.259 
72 0.262 0.259 0.259 
74 0.262 0.259 0.259 
76 0.252 0.249 0.249 

1620 78 0.252 0.248 0.248 
80 0.243 0.239 0.239 
82 0.238 0.234 0.234 
84 0.233 0.229 0.229 
86 0.233 0.229 0.229 

16:30 88 0.238 0.234 0.234 
90 0.219 0.215 0.215 
92 0.223 0.219 0.219 
94 0.219 0.215 0.215 
96 0.219 0.215 0.215 

16:40 98 0.214 0.210 0.210 
100 0.209 0.204 0.204 
110 0.204 0.199 0.199 

1752 120 0.185 0.180 0.180 
130 0.181 0.175 0.175 
140 0.171 0.165 0.165 
150 0.171 0.164 0.164 
160 0.157 0.150 0.150 
170 0.157 0.149 0.149 

1852 180 0.147 0.139 0.139 
190 0.152 0.143 0.143 
200 0.157 0.148 0.148 
210 0.138 0.129 0.129 
220 0.152 0.142 0.142 
230 0.147 0.137 0.137 

1952 240 0.138 0.127 0.127 
250 0.128 0.117 0.117 
260 0.142 0.130 0.130 



20^)2 

21:02 

22:02 

23X32 

20-Jul 00:02 

01X32 

02X32 

03X32 

270 0.123 0.111 0.111 
280 0.133 0.120 0.120 
290 0.133 0.120 0.120 
300 0.128 0.114 0.114 
310 0.142 0.128 0.128 
320 0.128 0.114 0.114 
330 0.128 0.113 0.113 
340 0.133 0.118 0.118 
350 0.128 0.112 0.112 
360 0.128 0.112 0.112 
370 0.119 0.102 0.102 
380 0.123 0.106 0.106 
390 0.119 0.101 0.101 
400 0.123 0.105 0.105 
410 0.123 0.105 0.105 
420 0.128 0.109 0.109 
430 0.119 0.100 0.100 
440 0.128 0.108 0.108 
450 0.123 0.103 0.103 
460 0.119 0.098 0.098 
470 0.109 0.088 0.088 
480 0.123 0.101 0.101 
490 0.123 0.101 0.101 
500 0.109 0.086 0.086 
510 0.123 0.100 0.100 
520 0.119 0.096 0.096 
530 0.114 0.090 0.090 
540 0.123 0.099 0.099 
550 0.114 0.089 0.089 
560 0.119 0.094 0.094 
570 0.119 0.093 0.093 
580 0.119 0.093 0.093 
590 0.119 0.092 0.092 
600 0.123 0.096 0.096 
610 0.123 0.095 0.095 
620 0.100 0.072 0.072 
630 0.109 0.081 0.081 
640 0.114 0.085 0.085 
650 0.114 0.085 0.085 
660 0.109 0.079 0.079 
670 0.104 0.074 0.074 
680 0.100 0.069 0.069 
690 0.104 0.073 0.073 
700 0.104 0.072 0.072 
710 0.114 0.082 0.082 
720 0.095 0.063 0.063 



730 0.100 0.067 0.067 
740 0.100 0.067 0.067 
750 0.095 0.061 0.061 
760 0.109 0.075 0.075 
770 0.085 0.050 0.050 

04^)2 780 0.090 0.055 0.055 
790 0.090 0.054 0.054 
800 0.095 0.059 0.059 
810 0.090 0.053 0.053 
820 0.100 0.063 0.063 
830 0.100 0.063 0.063 

05:02 840 0.095 0.057 0.057 
850 0.100 0.062 0.062 
860 0.100 0.061 0.061 
870 0.095 0.056 0.056 
880 0.104 0.064 0.064 
890 0.090 0.050 0.050 

06102 900 0.095 0.054 0.054 
910 0.090 0.049 0.049 
920 0.104 0.063 0.063 
930 0.100 0.058 0.058 
940 0.109 0.067 0.067 
950 0.100 0.057 0.057 

07102 960 0.104 0.061 0.061 
970 0.114 0.070 0.070 
980 0.114 0.070 0.070 
990 0.109 0.064 0.064 

1000 0.100 0.055 0.055 
08:12 1030 0.100 0.054 0.054 

1060 0.100 0.052 0.052 
09:12 1090 0.119 0.070 0.070 

1120 0.095 0.044 0.044 
10:12 1150 0.090 0.038 0.038 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Company 

Project No.: 07029.00 

Personnel: J.A. Duwelius 

Date: July 15,1992 

WellLocaton: P-6 

Pumping Rate: 40 gpm 

Date Clock Time Time 

(minutes) 

Drawdown fteetl 
Date Clock Time Time 

(minutes) 
Uncorrected 

Corrected for 
Residual 
Trend 

Corrected for 
Atmospheric 

Pressure 

15-Jul 14:50 0.0 0.004 0.004 0.004 
1.2500 0.014 0.014 0.014 
1.3333 0.014 0.014 0.014 
1.4166 0.028 0.028 0.028 
1.5000 0.033 0.033 0.033 
1.5833 0.042 0.042 0.042 
1.6666 0.047 0.047 0.047 
1.7500 0.061 0.061 0.061 
1.6333 0.071 0.071 0.071 
1.9166 0.080 0.080 0.080 

2.0 0.090 0.090 0.090 
2.5 0.161 0.161 0.161 
3.0 0.223 0.223 0.223 
3.5 0.271 0.271 0.271 
4.0 0.323 0.323 0.323 
4.5 0.371 0.371 0.371 
5.0 0.399 0.399 0.399 
5.5 0.437 0.437 0.437 
6.0 0.475 0.475 0.475 
6.5 0.504 0.504 0.504 
7.0 0.532 0.532 0.532 
7.5 0.556 0.556 0.556 
8.0 0.580 0.580 0.580 
8.5 0.609 0.609 0.609 
9.0 0.628 0.628 0.628 
9.5 0.642 0.642 0.642 

15^)0 10.0 0.666 0.666 0.666 
12.0 0.728 0.728 0.728 
14.0 0.785 0.784 0.784 
16.0 0.827 0.826 0.826 
18.0 0.865 0.864 0.864 



06:00 

620.0 1.298 1.273 1.273 
630.0 1.294 1.269 1.269 
640.0 1.275 1.249 1.249 
650.0 1.298 1.272 1.272 
660.0 1.289 1.263 1.263 
670.0 1.270 1.243 1.243 
680.0 1.275 1.248 1.248 
690.0 1.270 1.242 1.242 
700.0 1.284 1.256 1.256 
710.0 1.294 1.266 1.266 
720.0 1.289 1.260 1.260 
730.0 1.289 1.260 1.260 
740.0 1.289 1.259 1.259 
750.0 1.284 1.254 1.254 
760.0 1.284 1.254 1.254 
770.0 1.279 1.248 1.248 
780.0 1.303 1.272 1.272 
790.0 1.284 1.252 1.252 
800.0 1.284 1.252 1.252 
810.0 1.284 1.252 1.252 
820.0 1.289 1.256 1.256 
830.0 1.289 1.256 1.256 
840.0 1.303 1.269 1.269 
850.0 1.298 1.264 1.264 
860.0 1.308 1.274 1.274 
870.0 1.303 1.268 1.268 
880.0 1.308 1.273 1.273 
890.0 1.303 1.267 1.267 
900.0 1.313 1.277 1.277 
910.0 1.303 1.267 1.267 
920.0 1.298 1.261 1.261 
930.0 1.298 1.261 1.261 
940.0 1.298 1.260 1.260 
950.0 1.308 1.270 1.270 
960.0 1.298 1.260 1.260 
970.0 1.294 1.255 1.255 
980.0 1.298 1.259 1.259 
990.0 1.303 1.263 1.263 

1000.0 1.298 1.258 1.258 
1030.0 1.294 1.253 1.253 
1060.0 1.303 1.261 1.261 
1090.0 1.317 1.273 1.273 
1120.0 1.313 1.268 1.268 
1150.0 1.308 1.262 1.262 
1180.0 1.308 1.261 1.261 
1210.0 1.322 1.274 1.274 



12^)0 

^8^O0 

17-Jul 00^)0 

06^)0 

1240.0 1.322 1.272 1.272 
1270.0 1.322 1.271 1.271 
1300.0 1.332 1.280 1.280 
1330.0 1.327 1.274 1.274 
1360.0 1.337 1.283 1.283 
1390.0 1.337 1.281 1.281 
1420.0 1.337 1.280 1.280 
1450.0 1.337 1.279 1.279 
1480.0 1.337 1.278 1.278 
1510.0 1.327 1.267 1.267 
1540.0 1.337 1.275 1.275 
1570.0 1.337 1.274 1.274 
1600.0 1.332 1.268 1.268 
1630.0 1.337 1.272 1.272 
1660.0 1.332 1.266 1.266 
1690.0 1.327 1.259 1.259 
1720.0 1.332 1.263 1.263 
1750.0 1.332 1.262 1.262 
1780.0 1.337 1.266 1.266 
1810.0 1.337 1.265 1.265 
1840.0 1.327 1.253 1.253 
1870.0 1.337 1.262 1.262 
1900.0 1.337 1.261 1.261 
1930.0 1.341 1.264 1.264 
1960.0 1.337 1.259 1.259 
1990.0 1.346 1.266 1.266 
2020.0 1.337 1.256 1.256 
2050.0 1.346 1.264 1.264 
2080.0 1.346 1.263 1.263 
2110.0 1.337 1.253 1.253 
2140.0 1.341 1.255 1.255 
2170.0 1.337 1.250 1.250 
2200.0 1.337 1.249 1.249 
2230.0 1.327 1.238 1.238 
2260.0 1.322 1.232 1.232 
2290.0 1.317 1.225 1.225 
2320.0 1.346 1.253 1.253 
2350.0 1.337 1.243 1.243 
2380.0 1.360 1.265 1.265 
2410.0 1.398 1.302 1.302 
2440.0 1.413 1.315 1.315 
2470.0 1.408 1.309 1.309 
2500.0 1.408 1.308 1.308 
2530.0 1.408 1.307 1.307 
2560.0 1.413 1.311 1.311 
2590.0 1.422 1.318 1.318 



12:00 

18:00 

18-Jul 00.-00 

06 «0 

2620.0 1.408 1.303 1.303 
2650.0 < 1.417 1.311 1.311 
2680.0 1.422 1.315 1.315 
2710.0 1.417 1.309 1.309 
2740.0 1.417 1.307 1.307 
2770.0 1.427 1.316 1.316 
2800.0 1.422 1.310 1.310 
2830.0 1.417 1.304 1.304 
2860.0 1.427 1.313 1.313 
2890.0 1.427 1.311 1.311 
2920.0 1.432 1.315 1.315 
2950.0 1.408 1.290 1.290 
2980.0 1.422 1.303 1.303 
3010.0 1.413 1.293 1.293 
3040.0 1.413 1.291 1.291 
3070.0 1.403 1.280 1.280 
3100.0 1.413 1.289 1.289 
3130.0 1.413 1.288 1.288 
3160.0 1.427 1.301 1.301 
3190.0 1.413 1.285 1.285 
3220.0 1.432 1.303 1.303 
3250.0 1.432 1.302 1.302 
3280.0 1.427 1.296 1.296 
3310.0 1.441 1.309 1.309 
3340.0 1.436 1.302 1.302 
3370.0 1.436 1.301 1.301 
3400.0 1.451 1.315 1.315 
3430.0 1.436 1.299 1.299 
3460.0 1.394 1.256 1.256 
3490.0 1.451 1.311 1.311 
3520.0 1.432 1.291 1.291 
3550.0 1.436 1.294 1.294 
3580.0 1.436 1.293 1.293 
3610.0 1.441 1.297 1.297 
3640.0 1.441 1.295 1.295 
3670.0 1.441 1.294 1.294 
3700.0 1.441 1.293 1.293 
3730.0 1.436 1.287 1.287 
3760.0 1.427 1.277 1.277 
3790.0 1.441 1.289 1.289 
3820.0 1.446 1.293 1.293 
3850.0 1.446 1.292 1.292 
3880.0 1.451 1.296 1.296 
3910.0 1.451 1.295 1.295 
3940.0 1.484 1.326 1.326 
3970.0 1.465 1.306 1.306 



12^)0 

18X)0 

19-Jul 00.-00 

osm 

4000.0 1.441 1.281 1.281 
4030.0 1.441 1.280 1.280 
4060.0 1.441 1.279 1.279 
4090.0 1.460 1.296 1.296 
4120.0 1.446 1.281 1.281 
4150.0 1.441 1.275 1.275 
4180.0 1.451 1.284 1.284 
4210.0 1.436 1.268 1.268 
4240.0 1.451 1.281 1.281 
4270.0 1.455 1.284 1.284 
4300.0 1.441 1.269 1.269 
4330.0 1.441 1.268 1.268 
4360.0 1.446 1.272 1.272 
4390.0 1.446 1.270 1.270 
4420.0 1.436 1.259 1.259 
4450.0 1.436 1.258 1.258 
4480.0 1.441 1.262 1.262 
4510.0 1.436 1.256 1.256 
4540.0 1.417 1.235 1.235 
4570.0 1.413 1.230 1.230 
4600.0 1.427 1.243 1.243 
4630.0 1.427 1.242 1.242 
4660.0 1.432 1.246 1.246 
4690.0 1.422 1.234 1.234 
4720.0 1.436 1.247 1.247 
4750.0 1.427 1.237 1.237 
4780.0 1.436 1.245 1.245 
4810.0 1.451 1.259 1.259 
4840.0 1.446 1.252 1.252 
4870.0 1.446 1.251 1.251 
4900.0 1.436 1.240 1.240 
4930.0 1.441 1.244 1.244 
4960.0 1.436 1.238 1.238 
4990.0 1.436 1.236 1.236 
5020.0 1.446 1.245 1.245 
5050.0 1.451 1.249 1.249 
5080.0 1.446 1.243 1.243 
5110.0 1.441 1.237 1.237 
5140.0 1.446 1.240 1.240 
5170.0 1.432 1.225 1.225 
5200.0 1.446 1.238 1.238 
5230.0 1.446 1.237 1.237 
5260.0 1.451 1.241 1.241 
5290.0 1.451 1.239 1.239 
5320.0 1.446 1.233 1.233 
5350.0 1.465 1.251 1.251 



5380.0 1.479 1.264 1.264 
5410.0 1.479 1.263 1.263 
5440.0 1.489 1.271 1.271 
5470.0 1.484 1.265 1.265 
5500.0 1.474 1.254 1.254 
5530.0 1.484 1.263 1.263 
5560.0 1.489 1.267 1.267 

12.-00 5590.0 1.489 1.265 1.265 
5620.0 1.498 1.273 1.273 
5650.0 1.503 1.277 1.277 
5680.0 1.517 1.290 1.290 
5710.0 1.522 1.294 1.294 
5740.0 1.513 1.283 1.283 

15:00 5770.0 1.522 1.291 1.291 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Company 

Project No.: 07029.00 

Personnel: J.A. Duwelius 

Date: July 19,1992 

WellLocaton: P-6 

Pumping Rate: Recovery 

Date QockTime Time 

(minutes) 

Drawdown ffeetl 
Date QockTime Time 

(minutes) 
Uncorrected 

Corrected for 
Residual 
Trend 

Corrected for 
Atmospheric 

Pressure 

19-Jul 15:02 0.0 1.522 1.522 1.522 
0.0083 1.527 1.527 1.527 
0.0166 1.527 1.527 1.527 
0.0250 1.522 1.522 1.522 
0.0333 1.527 1.527 1.527 
0.0416 1.527 1.527 1.527 
0.0500 1.527 1.527 1.527 
0.0583 1.522 1.522 1.522 
0.0666 1.522 1.522 1.522 
0.0750 1.522 1.522 1.522 
0.0833 1.517 1.517 1.517 
0.1000 1.527 1.527 1.527 
0.1166 1.522 1.522 1.522 
0.1333 1.532 1.532 1.532 
0.1500 1.527 1.527 1.527 
0.1666 1.522 1.522 1.522 
0.1833 1.527 1.527 1.527 
0.2000 1.522 1.522 1.522 
0.2166 1.527 1.527 1.527 
0.2333 1.522 1.522 1.522 
0.2500 1.527 1.527 1.527 
0.2666 1.527 1.527 1.527 
0.2833 1.522 1.522 1.522 
0.3000 1.522 1.522 1.522 
0.3166 1.527 1.527 1.527 
0.3333 1.527 1.527 1.527 
0.4166 1.536 1.536 1.536 
0.5000 1.527 1.527 1.527 
0.5833 1.522 1.522 1.522 
0.6666 1.527 1.527 1.527 
0.7500 1.517 1.517 1.517 



15.-03 

15.-04 

15^)5 

15:10 

15:20 

15:30 

15:40 

0.8333 1.513 1.513 1.513 
0.9166 1.498 1.498 1.498 
1.0000 1.508 1.508 1.508 
1.0833 1.494 1.494 1.494 
1.1666 1.489 1.489 1.489 
1.2500 1.484 1.484 1.484 
1.3333 1.470 1.470 1.470 
1.4166 1.460 1.460 1.460 
1.5000 1.451 1.451 1.451 
1..5a33 1.446 1.446 1.446 
1.6666 1.436 1.436 1.436 
1.7500 1.422 1.422 1.422 
1.8333 1.406 1.408 1.408 
1.9166 1.403 1.403 1.403 

2 1.389 1.389 1.389 
2.5 1.332 1.332 1.332 

3 1.279 1.279 1.279 
3.5 1.227 1.227 1.227 

4 1.189 1.189 1.189 
4.5 1.151 1.151 1.151 

5 1.113 1.113 1.113 
5.5 1.084 1.084 1.084 

6 1.046 1.046 1.046 
6.5 1.013 1.013 1.013 

7 0.989 0.989 0.989 
7.5 0.975 0.975 0.975 

8 0.946 0.946 0.946 
8.5 0.927 0.927 0.927 

9 0.904 0.904 0.904 
9.5 0.889 0.889 0.889 
10 0.875 0.875 0.875 
12 0.794 0.793 0.793 
14 0.742 0.741 0.741 
16 0.694 0.693 0.693 
18 0.647 0.646 0.646 
20 0.618 0.617 0.617 
22 0.594 0.593 0.593 
24 0.561 0.560 0.560 
26 0.537 0.536 0.536 
28 0.504 0.503 0.503 
30 0.490 0.489 0.489 
32 0.471 0.470 0.470 
34 0.452 0.450 0.450 
36 0.442 0.440 0.440 
38 0.423 0.421 0.421 
40 0.413 0.411 0.411 



42 0.404 0.402 0.402 
44 0.390 0.388 0.388 
46 0.380 0.378 0.378 

15:50 48 0.361 0.359 0.359 
50 0.347 0.345 0.345 
52 0.333 0.331 0.331 
54 0.318 0.316 0.316 
56 0.314 0.311 0.311 

16:00 58 0.309 0.306 0.306 
60 0.304 0.301 0.301 
62 0.295 0.292 0.292 
64 0.280 0.277 0.277 
66 0.285 0.282 0.282 

16:10 68 0.275 0.272 0.272 
70 0.261 0.258 0.258 
72 0.256 0.253 0.253 
74 0.256 0.253 0.253 
76 0.252 0.249 0.249 

1620 78 0.252 0.248 0.248 
80 0.242 0.238 0.238 
82 0.237 0.233 0.233 
84 0.242 0.238 0.238 
86 0.233 0.229 0.229 

16:30 88 0.237 0.233 0.233 
90 0.223 0.219 0.219 
92 0.223 0.219 0.219 
94 0.228 0.224 0.224 
96 0.218 0.214 0.214 

16:40 98 0.214 0.210 0.210 
100 0.204 0.199 0.200 
110 0.199 0.194 0.194 

17:02 120 0.190 0.185 0.185 
130 0.180 0.174 0.174 
140 0.171 0.165 0.165 
150 0.171 0.164 0:164 
160 0.157 0.150 0.150 
170 0.157 0.149 0.149 

18:02 180 0.157 0.149 0.149 
190 0.152 0.143 0.143 
200 0.152 0.143 0.143 
210 0.142 0.133 0.133 
220 0.147 0.137 0.137 
230 0.142 0.132 0.132 

19:02 240 0.147 0.136 0.136 
250 0.133 0.122 0.122 
260 0.142 0.130 0.130 



20.-02 

211)2 

22D2 

23D2 

20-Jul 00D2 

01 .-02 

02D2 

03.-02 

270 0.123 0.111 0.111 
280 0.137 0.124 0.124 
290 0.128 0.115 0.115 
300 0.128 0.114 0.114 
310 0.137 0.123 0.123 
320 0.128 0.114 0.114 
330 0.133 0.118 0.118 
340 0.123 0.108 0.108 
350 0.118 0.102 0.102 
360 0.118 0.102 0.102 
370 0.123 0.106 0.106 
380 0.118 0.101 0.101 
390 0.118 0.100 0.100 
400 0,128 0.110 0.110 
410 0.123 0.105 0.104 
420 0.128 0.109 0.109 
430 0.118 0.099 0.099 
440 0.133 0.113 0.113 
450 0.118 0.098 0.098 
460 0.118 0.097 0.097 
470 0.114 0.093 0.093 
480 0.123 0.101 0.101 
490 0.123 0.101 0.101 
500 0.114 0.091 0.091 
510 0.133 0.110 0.110 
520 0.109 0.086 0.086 
530 0,114 0.090 0.090 
540 0.114 0.090 0.090 
550 0.118 0.093 0.093 
560 0.123 0.098 0.098 
570 0.104 0.078 0.078 
580 0.104 0.078 0.078 
590 0.114 0.087 0.087 
600 0.114 0.087 0.087 
610 0.118 0.090 0.090 
620 0.099 0.071 0.071 
630 0.104 0.076 0.076 
640 0.114 0.085 0.085 
650 0.114 0.085 0.085 
660 0.104 0.074 0.074 
670 0.099 0.069 0.069 
680 0.099 0.068 0.068 
690 0.095 0.064 0.064 
700 0,099 0.067 0.067 
710 0.109 0.077 0.077 
720 0.099 0.067 0.067 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Co. 
Project No.: 07029.00 
Personnel: R.J. Rores 

Date: July 15.1992 
Well Locaton: W-4 
Meter No.: 4 

Date Clock Time Time Tapedown Drawdown Pump Rate 
(minutes) (feet) (feet) (gpm) 

15-Jul 14:50 0.0 8.34 0.00 40 
1520 30.0 8.34 0.00 40 
15:50 60.0 8.34 0.00 40 
1620 90.0 8.34 0.00 40 
1650 120.0 8.34 0.00 40 
17:42 172.0 8.34 0.00 40 
18:11 201.0 8.34 0.00 40 
18:41 231.0 8.34 0.00 40 
19:12 262.0 8.34 0.00 40 
19:42 292.0 8.34 0.00 40 
21:43 413.0 8.39 0.05 40 
23:41 531.0 8.39 0.05 40 

16-Jul 01:41 631.0 8.39 0.05 40 
03:45 775.0 8.39 0.05 40 
07:57 1027.0 8.36 0.02 40 
11:35 1245.0 8.35 0.01 40 
15:43 1493.0 8.34 0.00 40 
19:43 1733.0 8.35 0.01 40 
23:42 1972.0 8.35 0.01 40 

17-Jul 03:43 2213.0 8.34 0.00 40 
09:42 2572.0 8.33 -0.01 40 
15:42 2932.0 8.34 0.00 40 
21:42 3292.0 8.39 0.05 40 

18-Jul 03:42 3652.0 8.44 0.10 40 
09:38 4008.0 8.45 0.11 40 
15:37 4366.0 8.47 0.13 40 
21:42 4731.0 8.50 0.16 40 

19-Jul 03:42 5092.0 8.53 0.19 40 
09:41 5451.0 8.53 0.19 40 
14:41 5751.0 8.53 0.19 40 

20-Jul 10.-02 6912.0 8.55 0.21 0 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Co. 
Project No.: 07029.00 
Personnel: R.J. Rores 

Date: July 15,1992 
Well Locaton: W-4D 
Meter No.: 4 

Date Clock Time Time Tapedown Drawdown Pump Rate 
(minutes) (feet) (feet) (gpm) 

15-Jul 14:50 0.0 12.03 0.00 40 
1520 30.0 12.12 0.09 40 
15:50 60.0 12.19 0.16 40 
1620 90.0 12.20 0.17 40 
16:50 120.0 12.23 0.20 40 
17:41 171.0 12.25 0.22 40 
18:10 200.0 12.25 0.22 40 
18:40 230.0 12.25 0.22 40 
19:11 261.0 12.25 0.22 40 
19:41 291.0 12.28 0.25 40 
21:42 412.0 12.31 0.28 40 
23:40 530.0 12.34 0.31 40 

16-Jul 01:40 650.0 12.35 0.32 40 
03:42 772.0 12.34 0.31 40 
07:56 1026.0 12.37 0.34 40 
1124 1244.0 12.39 0.36 40 
15:42 1492.0 12.41 0.38 40 
19:42 1732.0 12.40 0.37 40 
23:41 1971.0 12.41 0.38 40 

17-Jul 03:42 2212.0 12.39 0.36 40 
09:41 2571.0 12.44 0.41 40 
15:41 2931.0 12.43 0.40 40 
21:41 3291.0 12.46 0.43 40 

18-Jul 03:41 3651.0 12.47 0.44 40 
09:37 4007.0 12.48 0.45 40 
15:36 4366.0 12.49 0.46 40 
21:41 4731.0 12.47 0.44 40 

19-Jul 03:41 5091.0 12.50 0.47 40 
09:40 5450.0 12.50 0.47 40 
14:40 5750.0 12.50 0.47 40 

20-Jul 1021 6911.0 12.13 0.10 0 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Co. 
Project No.: 07029.00 
Personnel: R.J. Rores 

Date: July 15.1992 
Well Locaton: T-3 
Meter No.: 4 

Date Clock Time Time Tapedown Drawdown Pump Rate 
(minutes) (feet) (feet) (gpm) 

15-Jul 14:50 0.0 14.05 o:oo 40 
0.5 14.07 0.02 40 
1.0 14.09 0.04 40 
1.5 14.10 0.05 40 
2.0 14.15 0.10 40 
2.5 14.20 0.15 40 
3.0 14.22 0.17 40 
3.5 14.28 0.22 40 
4.0 14.30 0.25 40 
4.5 14.32 0.27 40 

14:55 5.0 14.35 0.30 40 
5.5 14.38 0.33 40 
6.0 14.41 0.36 40 
6.5 14.44 0.39 40 
7.0 14.45 0.40 40 
7.5 14.48 0.42 40 
8.0 14.50 0.45 40 
8.5 14.51 0.46 40 
9.0 14.53 0.47 40 
9.5 14.55 0.50 40 

15^)0 10.0 14.56 0.51 40 
11.0 14.59 0.54 40 
12.0 14.61 0.56 40 
13.0 14.65 0.60 40 
14.0 14.66 0.61 40 

15.-05 15.0 14.68 0.63 40 
16.0 14.71 0.66 40 
17.0 14.73 0.67 40 
18.0 14.73 0.67 40 
19.0 14.74 0.69 40 

15:10 20.0 14.76 0.71 40 
15:15 25.0 14.84 0.79 40 
1520 30.0 14.87 0.82 40 
1525 35.0 14.90 0.85 40 



15:30 40.0 14.93 0.88 40 
15:35 45.0 14.95 0.90 40 
15:45 55.0 14.98 0.93 40 
15:55 65.0 15.00 0.95 40 
16:10 80.0 15.03 0.97 40 
16:15 85.0 15.04 0.99 40 
1625 95.0 15.04 0.99 40 
16:35 105.0 15.05 1.00 40 
16:50 120.0 15.05 1.00 40 
17^)5 135.0 15.07 1.02 40 
17:40 170.0 15.06 1.01 40 
18X)9 199.0 15.09 1.04 40 
18:39 229.0 15.10 1.05 40 
19:10 260.0 15.11 1.06 40 
19:40 290.0 15.11 1.06 40 
21:40 410.0 15.15 1.10 40 
23:39 529.0 15.16 1.11 40 

16-Jul 01:39 649.0 15.17 1.12 40 
03:41 771.0 15.12 1.07 40 
07:55 1025.0 15.16 1.11 40 
11:33 1243.0 15.18 1.13 40 
15:40 1490.0 15.19 1.14 40 
19:40 1730.0 15.18 1.13 40 
23:40 1970.0 15.20 1.15 40 

17-Jul 03:40 2210.0 15.19 1.14 40 
09:40 2570.0 15.27 1.22 40 
15:40 2930.0 15.40 1.35 40 
21:40 3290.0 15.28 1.23 40 

18-Jul 03:40 3650.0 15.29 1.24 40 
09:36 4006.0 15.29 1.24 40 
1535 4365.0 15.29 1.24 40 
21:40 4730.0 15.28 1.23 40 

19-Jul 03:40 5090.0 15.29 1.24 40 
09:39 5449.0 15.32 1.27 40 
14:39 5749.0 15.35 1.30 40 

20-Jul 1030 6910.0 14.16 1.71 0 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Co. 
Project No.: 07029.00 
Personnel: R.Aten 

Date: July 15,1992 
Well Locaton: T-4A 
Meter No.: 6 

Date Clock Time Time Tapedown Drawdown Pump Rate 
(minutes) (feet) (feet) (gpm) 

15«Jul 14:47 0.0 11.89 0.00 40 
1525 38.0 11.88 -0.02 40 
15:56 69.0 11.88 -0.02 40 
17:10 143.0 11.86 -0.03 40 
17:45 178.0 11.85 -0.04 40 
18:16 209.0 11.87 -0.02 40 
18:45 238.0 11.89 0.00 40 
19:16 269.0 11.89 0.00 40 
19:44 297.0 11.89 0.00 40 
21:47 420.0 11.95 0.06 40 
23:45 538.0 11.95 0.06 40 

16-Jul 03:50 783.0 11.92 0.03 40 
07:44 1017.0 11.98 0.09 40 
11:42 1255.0 12.02 0.13 40 
15:48 1501.0 12.03 0.14 40 
19:46 1739.0 12.04 0.15 40 
23:48 1981.0 12.05 0.16 40 

17-Jul 03:48 PPP1.0 12.04 0.15 40 
09:48 2581.0 12.07 0.18 40 
15:51 2944.0 12.08 0.19 40 
21:47 3300.0 12.13 0.24 40 

18-Jul 03:47 3660.0 12.14 0.25 40 
09:47 4020.0 12.14 0.25 40 
15:42 4375.0 12.13 0.24 40 
21:46 4739.0 12.14 0.25 40 

19-Jul 03:36 5089.0 12.15 0.26 40 
09:46 5459.0 12.13 0.24 40 
14:44 5757.0 12.13 0.24 40 

20-Jul 10^)7 6926.0 12.03 0.14 0 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Co. 
Project No.: 07029.00 
Personnel: R. Aten 

Date: July 15,1992 
Well Locaton: T-4B 
Meter No.: 6 

Date Clock Time Time Tapedown Drawdown Pump Rate 

1 
(minutes) (feet) (feet) (gpm) 

15-Jul 14:50 0.0 13.08 0.00 40 
0.5 13.08 0.00 40 
1.0 13.08 0.00 40 
1.5 13.08 0.00 40 
2.0 13.08 0.00 40 
2.5 13.08 0.00 40 
3.0 13.08 0.00 40 
3.5 13.10 0.02 40 
4.0 13.11 0.03 40 
4.5 13.13 0.04 40 

14:55 5.0 13.14 0.06 40 
5.5 13.15 0.07 40 
6.0 13.17 0.09 40 
6.5 13.19 0.11 40 
7.0 13.20 0.12 40 
7.5 13.22 0.14 40 
8.0 13.23 0.15 40 
8.5 13.25 0.17 40 
9.0 13.26 0.18 40 
9.5 13.28 0.20 40 

15X)0 10.0 13.29 0.21 40 
11.0 13.31 0.23 40 
12.0 13.33 0.25 40 
13.0 13.36 0.28 40 
14.0 13.38 0.30 40 

15:05 15.0 13.39 0.31 40 
16.0 13.41 0.33 40 
17.0 13.42 0.34 40 
18.0 13.43 0.35 40 
19.0 13.45 0.37 40 

15:10 20.0 13.46 0.38 40 
15:15 25.0 13.50 0.42 . 40 

30.0 13.53 0.45 40 
35.0 13.55 0.47 40 



15:30 40.0 13.58 0.49 40 
45.0 13.60 0.52 40 
55.0 13.63 0.55 40 
65.0 13.63 0.55 40 
75.0 13.64 0.56 40 

16:15 85.0 13.65 0.57 40 
95.0 13.66 0.58 40 

16:35 105.0 13.67 0.59 40 
17.-08 138.0 13.68 0.60 40 
17:44 174.0 13.68 0.60 40 
18:15 205.0 13.68 0.60 40 
18:46 236.0 13.70 0.62 40 
19:17 267.0 13.70 0.62 40 
19:45 295.0 13.70 0.62 40 
21:48 418.0 13.75 0.67 40 
23:46 536.0 13.74 0.66 40 

16-Jul 03:52 782.0 13.73 0.65 40 
07:45 1015.0 13.75 0.67 40 
11:40 1250.0 13.78 0.70 40 
15:47 1497.0 13.79 0.71 40 
19:47 1737.0 13.78 0.70 40 
23:47 1977.0 13.80 0.72 40 

17-Jul 03:46 2216.0 13.81 0.73 40 
09:47 2577.0 13.84 0.76 40 
15:50 2940.0 13.84 0.76 40 
21:46 3296.0 13.87 0.79 40 

18-Jul 03:46 3656.0 13.88 0.80 40 
09:45 4015.0 13.88 0.80 40 
15:41 4371.0 13.88 0.80 40 
21:45 4735.0 13.87 0.79 40 

19-Jul 03:45 5095.0 13.88 0.80 40 
09:45 5455.0 13.91 0.83 40 
14:43 5753.0 13.94 0.86 40 

20-Jul 10.-06 6926.0 13.19 0.11 0 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Co. 
Project No.: 07029.00 
Personnel: JADuwelius 

Date: July 15.1992 
Well Locaton: T-7A 
Meter No.: 5 

Date Clock Time Time Tapedown Drawdown Pump [Tate 
(minutes) (feet) (feet) (gpm) 

15-Jul 14:50 0.0 6.75 0.00 40 
15:11 21.0 6.75 0.00 40 
16:11 81.0 6.75 0.00 40 
17:37 167.0 6.76 0.01 40 
18:06 196.0 6.76 0.01 40 
18:35 225.0 6.76 0.01 40 
19:06 256.0 6.76 0.01 40 
19:35 285.0 6.76 0.01 40 
21:35 405.0 6.81 0.06 40 
23:35 525.0 6.82 0.07 40 

16-Jul 01:35 625.0 6.86 0.11 40 
03:35 765.0 6.56 -0.19 40 
07:35 1005.0 6.34 -0.41 40 
1128 1238.0 6.27 -0.48 40 
15:33 1483.0 6.27 -0.48 40 
19:35 1725.0 6.31 -0.44 40 
23:35 1965.0 6.32 -0.43 40 

17-Jul 03:35 2205.0 6.35 -0.40 40 
09:35 2565.0 6.40 -0.35 40 
15:35 2925.0 6.45 -0.30 40 
21:35 3285.0 6.53 -0 22 40 

18-Jul 03:35 3645.0 6.60 -0.15 40 
09:30 4000.0 6.67 -0.08 40 
15:30 4360.0 6.73 -0.02 40 
21:35 4725.0 6.81 0.06 40 

19-Jul 03:35 5085.0 6.89 0.14 40 
09:35 5445.0 6.95 0.20 40 
14:35 5745.0 7.00 0.25 40 

20-Jul 09:54 6904.0 7.02 0.27 0 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Co. 
Project No.: 07029.00 
Personnel: JA Duwelius 

Date: July 15,1992 
Well Locaton: T-7B 
Meter No.: 5 

Date Clock Time Time Tapedown Drawdown Pump Rate 
(minutes) (feet) (feet) (gpm) 

15-Jul 14:50 0.0 12.45 0.00 40 
0.5 12.57 0.12 40 
1.0 12.60 0.15 40 
1.5 12.67 0.22 40 
2.0 12.74 0.29 40 
2.5 12.80 0.35 40 
3.0 12.85 0.40 40 
3.5 12.90 0.45 40 
4.0 12.94 0.49 40 
4.5 12.97 0.52 40 

14:55 5.0 13.02 0.57 40 
5.5 13.04 0.59 40 
6.0 13.06 0.61 40 
6.5 13.08 0.63 40 
7.0 13.12 0.67 40 
7.5 13.15 0.70 40 
8.0 13.17 0.72 40 
8.5 13.18 0.73 40 
9.0 13.20 0.75 40 
9.5 13.21 0.76 40 

15^)0 10.0 13.23 0.78 40 
11.0 13.27 0.82 40 
12.0 13.29 0.84 40 
13.0 13.30 0.85 40 
14.0 13.34 0.89 40 

15^)5 15.0 13.36 0.91 40 
16.0 13.37 0.92 40 
17.0 13.39 0.94 40 
18.0 13.41 0.96 40 
19.0 13.43 0.98 40 

15:10 20.0 13.44 0.99 40 
15:15 25.0 13.52 1.07 40 
1520 30.0 13.56 1.11 40 
1525 35.0 13.59 1.14 40 



16-Jul 

17-Jul 

18-Jul 

19-Jul 

20-Jul 

1530 40.0 13.67 1.22 40 
15:35 45.0 13.67 1.22 40 
15:45 55.0 13.67 1.22 40 
15:55 65.0 13.72 1.27 40 
16:10 80.0 13.73 1.28 40 
16:15 85.0 13.73 1.28 40 
1625 95.0 13.74 1.29 40 
16:35 105.0 13.75 1.30 40 
16:50 120.0 13.77 1.32 40 
1735 135.0 13.78 1.33 40 
17:35 165.0 13.78 1.33 40 
1835 195.0 13.78 1.33 40 
18:36 226.0 13.78 1.33 40 
1935 255.0 13.78 1.33 40 
19:36 286.0 13.79 1.34 40 
21:36 406.0 13.83 1.38 40 
23:36 526.0 13.85 1.40 40 
01:36 626.0 13.85 1.40 40 
03:36 766.0 13.79 1.34 40 
07:38 1008.0 13.83 1.38 40 
1128 1238.0 13.85 1.40 40 
15:35 1485.0 13.88 1.43 40 
19:37 1727.0 13.86 1.41 40 
23:36 1966.0 13.88 1.43 40 
0336 2206.0 13.86 1.41 40 
09:36 2566.0 13.94 1.49 40 
15:36 2926.0 13.95 1.50 40 
2136 3286.0 13.96 1.51 40 
0336 3646.0 13.95 1.50 40 
09:31 4001.0 13.96 1.51 40 
15:31 4360.0 13.95 1.50 40 
21:36 4725.0 13.93 1.48 40 
03:36 5086.0 13.91 1.46 40 
09:36 5445.0 13.98 1.53 40 
14:36 5746.0 14.05 1.60 40 

09:55 6905.0 12.60 0.15 0 



PUMP TEST DATA SHEET 

Client: Keystone Steel & Wire Co. 
Project No.: 07029.00 
Personnel: R.Aten 

Date: July 15,1992 
Well Locaton: T-9 
Meter No.: 6 

Date Clock Time Time Tapedown Drawdown Pump Rate 
(minutes) (feet) (feet) (gpm) 

15-Jul 14:37 0.0 21.67 0.00 0 
15:38 61.0 21.65 -0.02 40 
16:30 113.0 21.65 -0.02 40 
1751 194.0 21.65 -0.02 40 
1822 225.0 21.65 -0.02 40 
18:52 255.0 21.65 -0.02 40 
1923 286.0 21.65 -0.02 40 
19:52 315.0 21.65 -0.02 40 
21:55 438.0 21.74 0.07 40 
23:52 555.0 21.74 0.07 40 

16-Jul 03:58 801.0 21.71 0.04 40 
07:50 1033.0 21.77 0.10 40 
11:46 1269.0 21.80 0.13 40 
15:50 1513.0 21.82 0.15 40 
19:52 1755.0 21.82 0.15 40 
23:54 1997.0 21.83 0.16 40 

17-Jul 03:54 2237.0 21.81 0.14 40 
09:52 2595.0 21.82 0.15 40 
15:55 2958.0 21.84 0.17 40 
21:52 3315.0 21.90 0.23 40 

18-Jul 03:52 3675.0 21.91 0.24 40 
09:52 4035.0 21.92 0.25 40 
15:47 4390.0 21.89 0.22 40 
21:51 4754.0 21.90 0.23 40 

19-Jul 03:51 5114.0 21.91 0.24 40 
0950 5473.0 21.89 0.22 40 
14:49 5772.0 21.89 0.22 40 

20-Jul 10:14 6937 21.78 0.11 0 



APPENDIX C 
SAMPLE AQUIFER TEST CALCULATIONS 



Calculation Sheet 
Computed by 5AQ Subject Fag—Sheet of 
Checked by ;OAJS job No. 070— 

Client Kc.^'s-coKiP. Date 8/^/9^ 

P"^ //2'9A?S/>"S'S/t/(TY 

Q 
Q=90gpm j- W(^j/a) 
r- HI -P-t 

p-^ 

(//"/• ^JCHOJCO 
s- /,80 
~6,- p-Q'O M/rJ 

yf^~ I 
V // /-,> / Src^-Z/i-fv/rr/r __ 
V\/(a^ r/^J- I g ^ 

<2597 ^^(/o^y/-Pit ^ ?.7y/o''c^/^^c. 

r/3 = 0.1 
Q^aS'17)^.CS)y/) 

l.sxio'^ 
f-H 

//y n i^z.T I./if Y : 

T= J-SHl I'l/ 

b= 17-ft /C="T/b 
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7.'.x/o cxyVcc 



4 
100F 

10 

Ui 
UJ u. 

0. 1 

0. 

: I I 1 1 1 111 1 1 1 1 1111 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 jn
 

I I
I

I
 

1 

-

Match Point 
1/u=1 
W(u,r/B)=1 
t = 2.65 min 
s=1.80 ft 

* 

-

-

O 
O 

s 
-

a 
1 1 1 1 1II1 

o 
6> 
o o 

9 
) 

1 1 i 1 1 1 11 1 1 t II 1 i 1 1 1 1 1 1 1 11 1 1 1 1 1 111 

0.1 1 10 100 1000 10000 
I. IN MINUTES 

Figure C-1 . Tlme-droudown graph for obeervollon well P-4. Pumping role 40 gpm. 



Calculation Sheet 
Computed by AO Subject A<^u.\ FE(1 /£5T Sheet J2^of 
Checked by Job No. 070 

Client Kcy^70N^ Date 8/^/90, 

f - b ' 

Q= ^ l^ r/e) 

S= /.o-pt f-s" (/o) ^ 

•L- Z/.Ori/'^ 

Vs.'0.7 S£^3{r^) 

5, (yssifiOo) 
'•' {^£13] (Ti'i/ 

S= 8.9xid 
r-s 

-V 

//y P(l/)uu,\C^ C.O-0 Oa-CST < VI ̂ 1-

10.SA± 
^y-s p-s f'/ 

HSSH/IO.S 
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Figure C-2. T Imo-dr owdoMn groph for obeervollon well P-5. Pumping role 40 gpm. 



Calculation Sheet 
Computed by 0 Subject A/EST Sheet -3_ of 
Checked by LyjTir>hJ Job No. Q70^ — 

Client k'.&ySTQAJE Date 8/ 5/ 7^^ 

P-6 jZA/os^t'iSiurTy' '• 

Q= yo^p/vx-

r= 5/6 -ft 

S- a^s-Ty \r-
iL- /. 3/ /w/A/ 

/ 

lA/^^r//3)= 1 "STO/i«"71" 1T y .-

S = 

//y. Q 
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o.es-fi CO 

'ss.c_ 

Sf., =l!£f3)Wi!0 
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- 7'05o7/'/?. 5 

f o 
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Figure C-3i T Ime-drawdoun graph for obeervetlon uell P-6. Pumping rata 40 gpm. 



Calculation Sheet 
Computed by D Subject /estT Sheet JlLof 
Checked by /n AJS job No. 070?, 1 

Client Date B/$/73^ 

/ r2/)K)3Mi^sii/ /ly-
/ .5 
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I <r . ~7'itu. 
h"-

r/6= d?.5 
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Figure C-4. T Ime-drowdown graph for obeervotlon well T-3. Pumping rote 40 gpm. 



Calculation Sheet ^ 
Computed by ^ Subject jt<i Sheet b of 
Checked by C-AIC.U,L-/»T)O/US job No, 07059 

Client ^g\/^Tr.>L)g Date 9 / E/ 

-J- //2/«AJ3/»ilSStu'/~ry: 
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10 100 
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1 000 1 0000 

»ph for obeervotlon well T-4B. Pumping robe 40 gpm. 



Calculation Sheet 
Computed by I3AD Subject A<^u.i-Pcr /e.s~^ Sheet G of 
Checked by Job No. 070 3.°l 

Client Date R/ 5f ^3-

r= i€H -Pt 
-r , 

S=a3<^f/zf a 3^ 
"d,= 0.6>'\ r»'0 

/1^= / "S^OQ-^TlU-y: 
j-P-t /.Sx/O c^j<ysEC, 

^ /5 

76 a 

^-76 - 6^8)(0.a) (l) 

(36 J 3) (/S^y 

= f.^yio'"^ 

//y pa^CAuic^ Gv^riCAC,-7 iui~ry 
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= 8^~7g^/ln^yy-P-C' H0XO^c^/ie.c^ 
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Flguro C-6. Tlmo-droMdown groph for obeervatlon u« I I T-7B. Pumping rote 40 gpm. 
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APPENDIX D 
LABORATORY DATA SHEETS 



4 
SUMMARY OF SOIL ANALYSIS 

JOB: KEYSTONE STEEL & WIRE 
METHODS: ASTM D422, and D2487 

Project No: 07029 

8IEVI 
TEXTl )RE(PEP 

lilili 
ICENT F 

#4 #10 #35 #60 #120 #200 CLASSIFICATION 
SAMPLE DEPTH LAB 4.75 2.00 0.500 0.250 0.125 0.075 0.050 0.005 0.002 
NUMBER (ft) NUMBER mm mm mm mm mm mm mm mm mm USDA 

PB 30.0-35.0 9205021 100.0 100.0 99.6 92.3 18.7 9.2 6.0 3.3 3.0 SAND 
PB 37.8-38.9 9205022 98.9 98.5 96.4 78.5 55.1 50.6 45.5 15.2 12.5 SANDY LOAM 
PB 38.9-40.0 9205023 70.9 62.3 49.4 25.6 10.1 6.5 5.4 3.5 2.6 VERY GRAVELLY SAND 
PB 42.0-42.7 9205024 100.0 99.9 99.2 95.2 67.4 39.0 25.2 9.2 7.5 SANDY LOAM 
PB 42.7-43.4 9205025 100.0 100.0 99.5 97.9 93.6 82.8 73.5 31.8 23.1 LOAM 
PB 43.4-44.0 9205026 90.8 89.4 87.0 74.4 45.3 25.6 17.3 6.0 5.8 LOAMY SAND 
PB 48.0-50.0 9205027 100.0 100.0 94.1 58.3 19.7 9.8 7.0 4.7 4.5 SAND 
PB 50.0-51.3 9205028 100.0 100.0 99.5 98.0 94.7 91.4 86.8 37.2 26.5 SILT LOAM 
PB 53.1-54.0 9205029 100.0 99.9 98.5 73.0 41.3 32.1 28.2 10.2 8.1 SANDY LOAM 
PB 54.0-56.0 9205030 100.0 100.0 99.8 96.4 84.6 77.5 72.2 26.4 20.0 LOAM 
PB 60.0-62.0 9205031 100.0 100.0 99.8 97.3 85.7 61.7 40.5 11.5 9.2 SANDY LOAM 
PB 62.0-64.0 9205032 100.0 99.9 99.7 98.9 97.5 92.5 81.5 28.5 21.0 SILT LOAM 
PB 64.0-65.6 9205033 100.0 99.6 78.3 18.2 10.6 8.6 7.2 4.5 4.3 SAND 
PB 68.0-70.0 9205034 100.0 100.0 95.3 62.5 50.6 44.6 37.0 9.1 8.2 SANDY LOAM 

WW Engineering & Science 
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4 
SUMMARY OF SOIL ANALYSIS 

JOB: KEYSTONE STEEL & WIRE 
METHODS: ASTM D422 and D2487 

Project No: 07029 

SAMPLE 
NUMBER 

DEPTH 
(») 

LAB 
NUMBER 

W0B 
iFlPipjREiiiiiBi? 

H 
4.75 

mm 

#10 
2.00 
mm 

#35 
0.500 
mm 

#60 
0.250 
mm 

#120 #200 
0.125 0.075 
mm mm 

0.050 
mm 

0.005 
mm 

0.002 
mm 

CLASSIFICATION 

USDA 

PB-2 
PB-2 
PB-2 
PB-2 
PB-2 
PB-2 
PB-2 
PB-2 
PB-2 
PB-2 
PB-2 
PB-2 
PB-2 

47.0-48.1 
49.0-54.0 
54.0-58.3 
58.3-59.0 
59.0-64.0 
64.0-67.5 
67.5-69.0 
69.0-71.0 
71.0-74.0 
74.0-76.0 
76.0-78.0 
78.0-80.0 
80.0-81.0 

9206074 
9206075 
9206076 
9206077 
9206078 
9206079 
9206080 
9206081 
9206082 
9206083 
9206084 
9206085 
9206086 

100.0 
100.0 
100.0 
99.9 
100.0 
100.0 
100.0 
99.9 
100.0 
99.8 
99.1 
98.6 
99.9 

100.0 
100.0 
100.0 
99.9 

100.0 
100.0 
100.0 
99.8 
99.8 
98.7 
98.0 
97.6 
98.9 

99.7 
99.5 
92.5 
99.0 
99.6 
99.3 
88.6 
85.8 
81.3 
64.9 
68.3 
72.4 
69.6 

98.9 
96.8 
57.6 
92.5 
93.8 
94.3 
34.1 
18.4 
17.5 
11.6 
16.1 
16.7 
11.4 

97.4 
77.5 
32.1 
69.9 
75.0 
89.4 
20.0 
8.9 
8.9 
6.8 
9.6 
9.8 
6.5 

93.0 
63.7 
24.7 
52.2 
58.8 
81.8 
16.0 

7.2 
7.0 
5.7 
7.6 
7.7 
5.6 

85.5 
55.7 
22.2 
44.5 
45.6 
70.0 
12.7 
5.8 
5.7 
4.7 
6.0 
5.7 
4.8 

28.2 
20.2 
6.4 

12.5 
13.5 
16.0 
3.9 
2.8 
1.7 
2.8 
3.0 
3.4 
2.9 

19.8 
13.8 
5.6 

10.0 
10.0 
12.2 
3.0 
2.2 
1.5 
2.2 
3.0 
3.0 
2.2 

SILT LOAM 
LOAM 

LOAMY SAND 
SANDY LOAM 
SANDY LOAM 

SILT LOAM 
SAND 
SAND 
SAND 
SAND 
SAND 
SAND 
SAND 
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ENVIRONMENTAL LABORATORY D I V S I O N 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

VOLATILE ORGANICS 
nSEPA-8240 SCAN 

Keystone Steel & Wire 
Proj: Quarterly Groundwater 

Monitoring 
Subrti: July 1992 Rush Samples 
Sample: Equipment 

, Blank \ 
(TOT 1 BfOMeNr) 

Submittal Number 29276- 21 
Date Sampled: 07/10/92 Time: 00:00 
Date Received: 07/10/92 Time: 00:00 
Analysis Date: 07/08/92 
Saii^le No: 25993 

Parameter Result 
ug/1 

Parameter Result 
ug/1 

Acetone <50 1,2-Dichloropropane <1.0 
Benzene <1.0 cis-1,3-Dichloropropene <1.0 
Bromodichloromethane <1.0 trans-1,3-Dichloropropene <1.0 
Bromoform <1.0 Ethylbenzene <1.0 
£romome thane <1.0 2-Hexanone <50 
kthyl Ethyl Ketone <50 4-Methyl-2 -Pentanone <50 
" rbon Disulfide <1.0 Methylene Chloride <1.0 
Carbon Tetrachloride <1.0 Styrene <1.0 
Chlorobenzene <1.0 1,1,2,2-Tetrachloroethane <1.0 
Chloroethane <1.0 Tetrachloroethene <1.0 
2-Chloroethyl Vinyl Ether <1.0 • 1,1, l-Trichloroethcine <1.0 
Chloroform <1.0 1,1,2-Trichloroethane <1.0 
Chloromethane <1.0 Trichloroethene 1.0 
D ib romo chlorome thane <1.0 Toluene <1.0 
1,1-Di chloroethane <1.0 Vinyl Acetate <1.0 
1,2-Dichloroethane <1.0 Vinyl Chloride <1.0 
1,1-Dichloroethylene <1.0 Xylene, Total <3.0 
1,2-Dichloroethene(total) <1.0 

WW Engineering & Science"\»^j^' 
G; KNWOOD HILLS PARKWAY SE - PO BOX S/A - GRAND RAPIDS, MI 49538-0874 - (616) 942-9600 FX (616) 942-649'> 



E N V RONMENTAL LABORATORY DIVISION 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

VOLATILE 0R6ANICS 
nSEFA-8240 SCAN 

Keystone Steel & Wire 
Proj: Quarterly Groundwater 

Monitoring 
Subm: July 13-17 Samples 
Sample: Influent 

Test 2 

Submittal Number 29276- 22 
Date Sampled: 07/14/92 Time: 17:15 
Date Received: 07/16/92 Time: 09:00 
Analysis Date: 07/21/92 
Sample No: 26456 

0. 

Parameter Result 
ug/1 

Acetone <250 
Benzene <5.0 
Bromodichloromethane <5.0 
Bromoform <5.0 
romome thane <5.0 
?thyl Ethyl Ketone <250 
>.rbon Disulfide <5.0 

Carbon Tetrachloride <5.0 
Chlorobenzene <5.0 
Chloroethane <5.0 
2-Chloroethyl Vinyl Ether <5.0 
Chloroform 12 
Chloromethane <5.0 
Dibromochloromethane <5.0 
1.1-Dichloroethane 9.0 
1.2-Dichloroethane <5.0 
1.1-Dichloroethylene 200 
1.2-Dichloroethene(total) 81 

Parameter Result 
ug/1 

1,2 -Dichloropropane <5.0 
cis-1,3-Dichloropropene <5.0 
trans-1,3-Dichloropropene <5.0 
Ethylbenzene <5.0 
2-Hexanone <250 
4-Methyl-2-Pentanone <250 
Methylene Chloride 120 
Styrene <5.0 
1,1,2,2-Tetrachloroethane <5.0 
Tetrachloroethene 33 
1.1.1-Trichloroethane 9.0 
1.1.2-Trichloroethane <5.0 
Trichloroethene 770 
Toluene 8.0 
Vinyl Acetate <5.0 
Vinyl Chloride <5.0 
Xylene, Total <15 

WW Engineering & Science\/^' 
5555 GLENWOOD HILLS PARKWAY SE • PO BOX 37A . GRAND RAPIDS. Ml 49588-0874 • (616) 942-9600 FX (616) 942-c i • • 



ENVIRONMENTAL LABORATORY DIVISION 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

VOLATILE 0R6ANICS 
nSEFA-8240 SCAN 

Keystone Steel & Wire 
Proj: Quarterly Groundwater 

Monitoring 
Subm: July 13-17 Samples 
Sair^ile: Effluent 

Test 2 

Submittal Number 29276- 22 
Date Sampled: 07/14/92 Time: 17:15 
Date Received: 07/16/92 Time: 09:00 
Analysis Date: 07/21/92 
Sample No: 26458 

0 

Parameter Result 
ug/1 

Acetone <50 
Benzene <1.0 
Bromodichloromethane <1.0 
Bromoform <1.0 
r omome t hane <1.0 
5thyl Ethyl Ketone <50 
arbon Disulfide <1.0 
Carbon Tetrachloride <1.0 
Chlorobenzene <1.0 
Chloroethane <1.0 
2-Chloroethyl Vinyl Ether <1.0 
Chloroform <1.0 
Chloromethane <1.0 
Dibromochloromethane <1.0 
1.1-Dichloroethane <1.0 
1.2-Dichloroethane <1.0 
1.1-Dichloroethylene 1.0 
1.2-Dichloroethene(total) 1.0 

Parameter Result 
ug/1 

1,2-Dichloropropane <1.0 
cis-l,3-Dichloropropene <1.0 
traiis-l,3-Dichloropropene <1.0 
Ethylbenzene <1.0 
2-Hexanone <50 
4-Methyl-2-Pentanone <50 
Methylene Chloride <1.0 
Styrene <1.0 
1,1,2,2-Tetrachloroethane <1.0 
Tetrachloroethene <1.0 
1.1.1-Trichloroethane <1.0 
1.1.2-Trichloroethane <1.0 
Trichloroethene 9.0 
Toluene <1.0 
Vinyl Acetate <1.0 
Vinyl Chloride <1.0 
Xylene, Total <3.0 

WW Engineering & Science^^j^' 
5555 GLENWOOD HILLS PARKWAY SE • PO BOX 874 • GRAND RAPIDS. Ml 49588-0874 • (616) 942-9600 FX (616) 942-6-: • 



E N V RONMENTAL LABORATORY DIVISION 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

VOLATILE 0R6ANICS 
nSEPA-8240 SCAN 

Keystone Steel & Wire 
Proj: Quarterly Groundwater 

Monitoring 
Subm: July 13-17 Samples 
Sample: Effluent 

Test 2 
Duplicate 

Submittal Number 29276- 22 
Date Sampled: 07/14/92 Time: 17:15 
Date Received: 07/16/92 Time: 09:00 
Analysis Date: 07/22/92 
Sample No: 26459 

Parameter Result 
ug/1 

Acetone <50 
Benzene <1.0 
Bromodichloromethane <1.0 
Bromoform <1.0 
B romome t hane <1.0 
I'fethyl Ethyl Ketone <50 
arbon Disulfide <1.0 
Carbon Tetrachloride <1.0 
Chlorobenzene <1.0 
Chloroethane <1.0 
2-Chloroethyl Vinyl Ether <1.0 
Chloroform <1.0 
Chioromethane <1.0 
Dibromochloromethane <1.0 
1.1-Dichloroethane <1.0 
1.2-Dichloroethane <1.0 
1.1-Dichloroethylene 1.0 
1.2-Dichloroethene(total) 1.0 

Parameter Result 
ug/1 

1,2-Dichloropropane <1.0 
cis-l,3-Dichloropropene <1.0 
trans-l,3-Dichloropropene <1.0 
Ethylbenzene <1.0 
2-Hexanone <50 
4-Methyl-2-Pentanone <50 
Methylene Chloride <1.0 
Styrene <1.0 
1,1,2,2-Tetrachloroethane <1.0 
Tetrachloroethene <1.0 
1.1.1-Trichloroethane <1.0 
1.1.2-Trichloroethane <1.0 
Trichloroethene 8.0 
Toluene <1.0 
Vinyl Acetate <1.0 
Vinyl Chloride <1.0 
Xylene, Total <3.0 

WW Engineering & Science^^j^' 
n5'=;.' GLEMVVOOD HILLS PARKWAY SE • PO BOX 874 • GRATJO RAPIOIL Ml 087-1 -(6 10) 942-98t)0 FX (616) 942-64n'.' 



ENVIRONMENTAL LABORATORY DIVISION 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

VOLATILE 0R6ANICS 
nSEPA-8240 SCAN 

Keystone Steel & Wire 
Proj: Quarterly Groundwater 

Monitoring 
Sxibm: July 13-17 Samples 
Sample: Influent 

Test 3 

Submittal Number 29276- 22 
Date Sampled: 07/14/92 Time: 18:30 
Date Received: 07/16/92 Time: 00:00 
Analysis Date: 07/27/92 
San^le No: 26487 

Parameter Result 
ug/1 

Acetone <500 
Benzene <10 
Bromodichloromethane <10 
Bromoform <10 
Bromome thane <10 
:ethyl Ethyl Ketone <500 
arbon Disulfide <10 

Carbon Tetrachloride <10 
Chlorobenzene <10 
Chloroethane <10 
2-Chloroethyl Vinyl Ether <10 
Chloroform <10 
Chioromethane <10 
Dibromochloromethane <10 
1.1-Dichloroethane 16 
1.2-Dichloroethane <10 
1.1-Dichloroethylene 380 
1.2-Dichloroethene(total) 130 

Parameter Result 
ug/1 

1,2-Dichloropropane <10 
cis-l,3-Dichloropropene <10 
trans-1,3-Dichloropropene <10 
Ethylbenzene <10 
2-Hexanone <500 
4-Methyl-2-Pentanone <500 
Methylene Chloride <10 
Styrene <10 
1,1,2,2-Tetrachloroethane <10 
Tetrachloroethene <10 
1.1.1-Trichloroethane 49 
1.1.2-Trichloroethane <10 
Trichloroethene 1400 
Toluene <10 
vinyl Acetate <10 
Vinyl Chloride <10 
Xylene, Total <30 

WW Engineering & Science^/^^ 
.•b". OI-t^aWOOD HILLS PARKWAY SE • PO BOX 874 - GRAriD HAPIOS Ml JObc-.b-'JB 7.1 • (616) 942-9600 FX (616) 942-6499' 



ENVIRONME NTAL LABORATORY DIVISION 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

VOLATILE ORGANICS 
nSEFA-8240 SCAN 

Keystone Steel & Wire 
Proj : Quarterly Groiindwater 

Monitoring 
Subm: July 13-17 Sair^iles 
Sample; Effluent 

Test 3 

Submittal Number 29276- 22 
Date Sampled: 07/14/92 Time: 18:30 
Date Received: 07/16/92 Time: 09:00 
Analysis Date: 07/24/92 
Sample No: 26460 

Parameter Result 
ug/1 

Acetone <50 
Benzene <1.0 
Bromodichloromethane <1.0 
Bromoform <1.0 
Bromomethane <1.0 

thyl Ethyl Ketone <50 
.arbon Disulfide <1.0 
Carbon Tetrachloride <1.0 
Chlorobenzene <1.0 
Chioroe thane <1.0 
2-Chloroethyl Vinyl Ether <1.0 
Chloroform <1.0 
Chloromethane <1.0 
Dibromochloromethane <1.0 
1.1-Dichloroethane <1.0 
1.2-Dichloroethane <1.0 
1.1-Dichloroethylene <1.0 
1.2-Dichloroethene(total) <1.0 

Parameter Result 
ug/1 

1,2-Dichloropropane <1.0 
cis-1,3-Dichloropropene <1.0 
trans-1,3-Dichloropropene <1.0 
Ethylbenzene <1.0 
2-Hexanone <50 
4-Methyl-2-Pentanone <50 
Methylene Chloride 3.0 
Styrene <1.0 
1,1,2,2-Tetrachloroethane <1.0 
Tetrachloroethene <1.0 
1.1.1-Trichloroethane <1.0 
1.1.2-Trichloroethane <1.0 
Trichloroethene 7.0 
Toluene <1.0 
Vinyl Acetate <1.0 
Vinyl Chloride <1.0 
Xylene, Total <3.0 

WW Engineering & Science\/^^ 
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E N V R O N M N T A L LABORATORY DIVISION 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

VOLATILE GRGANICS 
nSEPA-8240 SCAN 

Keystone Steel & Wire 
Proj: Quarterly Groundwater 

Monitoring 
Subm: July 13-17 Samples 
Sample: Effluent 

Test 3 
Duplicate 

Siibmittal Number 29276- 22 
Date Sampled: 07/14/92 Time: 18:30 
Date Received: 07/16/92 Time: -09:00 
Analysis Date: 07/23/92 
Sample No: 26461 

0 

Parameter Result 
ug/1 

Acetone <50 
Benzene <1.0 
Bromodichloromethane <1.0 
Bromoform <1.0 
romome thane <1.0 
rethyl Ethyl Ketone <50 
arbon Disulfide <1.0 
Carbon Tetrachloride <1.0 
Chlorobenzene <1.0 
Chloroethane <1.0 
2-Chloroethyl Vinyl Ether <1.0 
Chloroform <1.0 
Chloromethane <1.0 
Dibromochloromethane <1.0 
1.1-Dichloroethane <1.0 
1.2-Dichloroethane <1.0 
1.1-Dichloroethylene 1.0 
1.2-Dichloroethene(total) <1.0 

Parameter Result 
ug/1 

1,2-Dichloropropane <1.0 
cis-1,3-Dichloropropene <1.0 
trans-1,3-Dichlbropropene <1.0 
Ethylbenzene <1.0 
2-Hexanone <50 
4-Methyl-2-Pentanone <50 
Methylene Chloride <1.0 
Styrene <1.0 
1,1,2,2-Tetrachloroethane <1.0 
Tetrachloroethene <1.0 
1.1.1-Trichloroethane <1.0 
1.1.2-Trichloroethane <1.0 
Trichloroethene 6.0 
Toluene <1.0 
Vinyl Acetate <1.0 
Vinyl Chloride <1.0 
Xylene, Total <3.0 

WW Engineering & Science 
"ibb'j 'jI.Er-JWOOD HILLS PARKWAY SE; - PO BOX 874 • GRATJIJ I-"<AM'IOS Ml r).'>38-l)b74 - (G16) 94.-2-9600 FX (616) 942-64'J' 



ENVIRONMENTAL LABGRATORV DIVISION 

P7W Engineering & Science, Inc. 
Environmental Laboratory Division 

VOLATILE ORGANICS 
nSEPA-8240 SCAN 

Keystone Steel & Wire 
Proj: Quarterly Groundwater 

Monitoring 
Subm: July 13-17 Samples 
Sample: Influent 

Test 4 

Submittal Number 29276- 22 
Date Sampled: 07/14/92 Time: 08:00 
Date Received: 07/16/92 Time: 09:00 
Analysis Date: 07/24/92 
Sample No: 26467 

m 

Parameter Result 
ug/1 

Acetone <250 
Benzene <5.0 
Bromodichloromethane <5.0 
Bromoform <5.0 
Bromomethane <5.0 
:ethyl Ethyl Ketone <250 
arbon Disulfide <5.0 
Carbon Tetrachloride <5.0 
Chlorobenzene <5.0 
Chloroethane <5.0 
2-Chloroethyl Vinyl Ether <5.0 
Chloroform <5.0 
Chloromethane <5.0 
Dibromochloromethane <5.0 
1.1-Dichloroethane <5.0 
1.2-Dichloroethane 6.0 
1.1-Dichloroethylene 130 
1.2-Dichloroethene(total) 50 

Parameter Result 
ug/1 

1,2-Dichloropropane <5.0 
cis-1,3-Dichloropropene <5.0 
trans-1,3-Dichloropropene <5.0 
Ethylbenzene <5.0 
2 -Hexanone <250 
4-Methyl-2-Pentanone <250 
Methylene Chloride 23 
Styrene <5.0 
1,1,2,2-Tetrachloroethane <5.0 
Tetrachloroethene <5.0 
1.1.1-Trichloroethane 29 
1.1.2-Trichloroethane <5.0 
Trichloroethene 700 
Toluene <5.0 
Vinyl Acetate <5.0 
Vinyl Chloride <5.0 
Xylene, Total <15 

WW Engineering & Science^J^* 
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ENVIRONMENTAL LABORATORY DIVISION 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

VOLATILE ORGANICS 
nSEFA-8240 SCAN 

Keystone Steel & Wire 
Proj: Quarterly Groundwater 

Monitoring 
Subm: July 13-17 Samples 
Sample: Effluent 

Test 4 

Submittal Number 29276- 22 
Date Sampled: 07/14/92 Time: 
Date Received: 07/16/92 Time: 
Analysis Date: 07/23/92 
Sample No: 26468 

08:00 
09:00 

Parameter Result 
ug/1 

Acetone <50 
Benzene <1.0 
Bromodichloromethane <1.0 
Bromoform <1.0 
Bromomethane <1.0 
:ethyl Ethyl Ketone <50 
arbon Disulfide <1.0 

Carbon Tetrachloride <1.0 
Chlorobenzene <1.0 
Chloroethane <1.0 
2-Chloroethyl Vinyl Ether <1.0 
Chloroform <1.0 
Chioromethane <1.0 
Dibromochloromethane <1.0 
1.1-Dichloroethane <1.0 
1.2-Dichloroethane <1.0 
1.1-Dichloroethylene 1.0 
1.2-Dichloroethene(total) <1.0 

Parameter Result 
ug/1 

1,2-Dichloropropane <1.0 
cis-1,3-Dichloropropene <1.0 
trans-1,3-Dichloropropene <1.0 
Ethylbenzene <1.0 
2-Hexanone <50 > 
4-Methyl-2-Pentanone <50 
Methylene Chloride <1.0 
Styrene <1.0 
1,1,2,2-Tetrachloroethane <1.0 
Tetrachloroethene <1.0 
1.1.1-Trichloroethane <1.0 
1.1.2-Trichloroethane <1.0 
Trichloroethene 7.0 
Toluene <1.0 
Vinyl Acetate <1.0 
Vinyl Chloride <1.0 
Xylene, Total <3.0 

WW Engineering & Science\/^' 
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ENVIRONMEN BORATORY DIVISION 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

VOLATILE ORGANICS 
nSEPA-8240 SCAN 

Keystone Steel & Wire 
Proj: Quarterly Groundwater 

Monitoring 
Siibm: July 13-17 Samples 
Sample: Effluent 

Test 4 
Duplicate 

Submittal Number 29276- 22 
Date Sampled: 07/14/92 Time: 08:00 
Date Received: 07/16/92 Time: 09:00 
Analysis Date: 07/23/92 
Sample No: 26469 

Parameter Result 
ug/1 

Acetone <50 
Benzene <1.0 
Bromodichloromethane <1.0 
Bromoform <1.0 
Eromomethane - <1.0 

thyl Ethyl Ketone <50 
irbon Disulfide <1.0 

Carbon Tetrachloride <1.0 
Chlorobenzene <1.0 
Chloroethane <1.0 
2-Chloroethyl Vinyl Ether <1.0 
Chloroform <1.0 
Chiorome thane <1.0 
Dibromochloromethane <1.0 
1.1-Dichloroethane <1.0 
1.2-Dichloroethane <1.0 
1.1-Dichloroethylene 1.0 
1.2-Dichloroethene(total) <1.0 

Parameter Result 
ug/1 

1,2-Dichloropropane <1.0 
cis-1,3-Dichloropropene <1.0 
trans-1,3-Dichloropropene <1.0 
Ethylbenzene <1.0 
2-Hexanone <50 
4-Methyl-2-Pentanone <50 
Methylene Chloride 4.0 
Styrene <1.0 
1,1,2,2-Tetrachloroethane <1.0 
Tetrachloroethene <1.0 
1.1.1-Trichloroethane <1.0 
1.1.2-Trichloroethane <1.0 
Trichloroethene 6.0 
Toluene i.0 
Vinyl Acetate <1.0 
Vinyl Chloride <1.0 
Xylene, Total <3.0 

WW Engineering & Science^/^' 
'ibon C.LE^JVVOaD HILLS PARKWAY SE • PO BOX S74 • GRArJD t^AF-'IDo Mi .l'jh88-08- I • (616) 'JA^-ybCin FX (616) 942-64'r > 



ENVIRONMEN BORATORY DIVISION 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

VOLATILE ORGANICS 
nSEPA-8240 SCAN 

Keystone Steel & Wire 
Proj: Quarterly Groundwater 

Monitoring 
Subm: July 13-17 Samples 
Sample: Influent 

Test 5 

Submittal Ntimber 29276- 22 
Date Sampled: 07/15/92 Time: 
Date Received: 07/16/92 Time: 
Analysis Date: 07/24/92 
Sample No: 26463 

10:00 
09:00 

m 

Parameter Result 
ug/1 

Acetone <500 
Benzene <10 
Bromodichloromethane <10 
Bromoform <10 
Bromomethane <10 
ethyl Ethyl Ketone <500 
arbon Disulfide <10 

Carbon Tetrachloride <10 
Chlorobenzene <10 
Chloroethane <10 
2-Chloroethyl Vinyl Ether <10 
Chloroform <10 
Chioromethane <10 
Dibromochloromethane <10 
1.1-Dichloroethane <10 
1.2-Dichloroethane <10 
1.1-Dichloroethylene 150 
1.2-Dichloroethene(total) 68 

Parameter Result 
ug/1 

1,2-Dichloropropane <10 
cis-1,3-Dichloropropene <10 
trans-1,3-Dichloropropene <10 
Ethylbenzene <10 
2 -Hexanone <500 
4-Methyl-2-Pentanone <500 
Methylene Chloride <10 
Styrene <10 
1,1,2,2-Tetrachloroethane <10 
Tetrachloroethene <10 
1.1.1-Trichloroethane 53 
1.1.2-Trichloroethane <10 
Trichloroethene 840 
Toluene <10 
Vinyl Acetate <10 
Vinyl Chloride <10 
Xylene, Total <30 

WW Engineering & Sc'ience^//^* 
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ENVIRONMEN BORATORY DIVISION 

WW Engineering & Science, Inc. 
Environmental LedDoratory Division 

VOLATILE 0R6ANICS 
nSEPA-8240 SCAN 

Keystone Steel & Wire 
Proj: Quarterly Groundwater 

Monitoring 
Subm: July 13-17 Samples 
Sample: Effluent 

Test 5 

Submittal Nxmiber 29276- 22 
Date Sait^jled: 07/15/92 Time: 10:00 
Date Received: 07/16/92 Time: 09:00 
Analysis Date: 07/22/92 
Sample No: 26465 

Parameter Result 
ug/1 

Acetone <50 
Benzene <1.0 
Bromodichloromethane <1.0 
Bromoform <1.0 
B romome thane <1.0 
:ethyl Ethyl Ketone <50 
irbon Disulfide <1.0 

Carbon Tetrachloride <1.0 
Chlorobenzene <1.0 
Chloroethane <1.0 
2-Chloroethyl Vinyl Ether <1.0 
Chloroform <1.0 
Chloromethane <1.0 
Dibromochloromethane <1.0 
1.1-Dichloroethane <1.0 
1.2-Dichloroethane <1.0 
1.1-Dichloroethylene 2.0 
1.2-Dichloroethene(total) 2.0 

Parameter Result 
ug/1 

1,2 -Di chloropropane <1.0 
cis-1,3-Dichloropropene <1.0 
trans-1,3-Dichloropropene <1.0 
Ethylbenzene <1.0 
2-Hexanone <50 
4-Methyl-2-Pentanone <50 
Methylene Chloride <1.0 
Styrene <1.0 
1,1,2,2-Tetrachloroethane <1.0 
Tetrachloroethene <1.0 
1.1.1-Trichloroethane <1.0 
1.1.2-Trichloroethane <1.0 
Trichloroethene 13 
Toluene <1.0 
Vinyl Acetate <1.0 
Vinyl Chloride <1.0 
Xylene, Total <3.0 

WW Engineering & Science\/^' 
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E N V RONMENTAL LABORATORY DIVISION 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

VOLATILE ORGANICS 
nSEFA-8240 SCAN 

Keystone Steel £ Wire 
Proj: Quarterly Groundwater 

Monitoring 
Subm: July 13-17 Samples 
Sample: Effluent 

Test 5 
Duplicate 

Submittal Number 29276- 22 
Date Sait^led: 07/15/92 Time: 10:00 
Date Received: 07/16/92 Time: 09:00 
Analysis Date: 07/23/92 
San^le No: 26466 

Parameter Result 
ug/1 

Acetone <50 
Benzene <1.0 
Bromodichloromethane <1.0 
Bromoform <1.0 
B romome t hane <1.0 
[ethyl Ethyl Ketone <50 
arbon Disulfide <1.0 

Carbon Tetrachloride <1.0 
Chiorobenz ene <1.0 
Chloroethane <1.0 
2-Chloroethyl Vinyl Ether <1.0 
Chloroform <1.0 
Chioromethane <1.0 
Dibromochloromethane <1.0 
1.1-Dichloroethane <1.0 
1.2-Dichloroethane 4.0 
1.1-Dichloroethylene 2.0 
1.2-Dichloroethene(total) 1.0 

Parameter Result 
ug/1 

1,2-Dichloropropane <1.0 
cis-1,3-Dichloropropene <1.0 
trans-1,3-Dichloropropene <1.0 
Ethylbenzene <1.0 
2-Hexanone <50 
4-Methyl-2-Pentanone <50 
Methylene Chloride <1.0 
Styrene <1.0 
1,1,2,2-Tetrachloroethane <1.0 
Tetrachloroethene <1.0 
1.1.1-Trichloroethane <1.0 
1.1.2-Trichloroethane <1.0 
Trichloroethene 13 
Toluene <1.0 
Vinyl Acetate <1.0 
Vinyl Chloride <1.0 
Xylene, Total <3.0 

WW Engineering & Science^/^' 
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ENVIRONMENTAL LABORATORY DIVISION 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

VOLATILE GRGANICS 
nSEFA-8240 SCAN 

Keystone Steel & Wire 
Proj: Quarterly Groundwater 

Monitoring 
Subm: July 13-17 Samples 
Sait^le: Influent 

Matrix Sp. 
Test 5 

Submittal Number 29276- 22 
Date Sampled: 07/15/92 Time: 
Date Received: 07/16/92 Time: 
Analysis Date: 07/27/92 
Sample No: 26488 

10:00 
00:00 

B 

Parameter Result 
ug/1 

Acetone <500 
Benzene <10 
Bromodichloromethane <10 
Bromoform <10 
Bromomethane <10 
[ethyl Ethyl Ketone <500 
arbon Disulfide <10 

Carbon Tetrachloride <10 
Chlorobenzene <10 
Chloroethane <10 
2-Chloroethyl Vinyl Ether <10 
Chloroform <10 
Chioromethane ' <10 
Dibromochloromethane <10 
1.1-Dichloroethane <10 
1.2-Dichloroethane <10 
1.1-Dichloroethylene 170 
1.2-Dichloroethene(total) 60 

Parameter Result 
ug/1 

1,2-Dichloropropane <10 
cis-l,3-Dichloropropene <10 
trans-1,3-Dichloropropene <10 
Ethylbenzene <10 
2-Hexcuaone <500 
4-Methyl-2-Pentanone <500 
Methylene Chloride <10 
Styrene <10 
1,1,2,2-Tetrachloroethane <10 
Tetrachloroethene <10 
1.1.1-Trichloroethane 46 
1.1.2-Trichloroethane <10 
Trichloroethene 760 
Toluene <10 
Vinyl Acetate <10 
Vinyl Chloride <10 
Xylene, Total <30 

GLEMWOOD HILLS PARKWAY SE - PO BOX 874 

WW Engineering & Science\/^' 
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EN VIRONMENTAL LABORATORY DIVISION 

WW Engineering & Science, Inc. 
Envlromnental Laboratory Division 

VOLATILE ORGANICS 
nSEPA-8240 SCAN 

Keystone Steel & Wire 
Proj: Quarterly Groundwater 

Monitoring 
Sxibm: July 13-17 Samples 
Sample: Influent 

Method Sp. 
Test 5 

Submittal Number 29276- 22 
Date Sampled: 07/15/92 Time: 
Date Received: 07/16/92 Time: 
Analysis Date: 07/27/92 
Saii:?)le No: 26489 

10:00 
00:00 

Parameter Result 
ug/1 

Parameter Result 
ug/1 

Acetone <500 1,2-Dichloropropane <10 
Benzene <10 cis-1,3-Dichloropropene <10 
Bromodichloromethane <10 trans-1,3-Dichloropropene <10 
Bromoform <10 Ethylbenzene <10 
Br omome thane <10 2-Hexanone <500 
Iffethyl Ethyl Ketone <500 4-Methyl-2 -Pentanone <500 
"arbon Disulfide <10 Methylene Chloride <10 
Carbon Tetrachloride <10 Styrene <10 
Chlorobenzene <10 1,1,2,2-Tetrachloroethane <10 
Chloroethane <10 Tetrachloroethene <10 
2-Chloroethyl Vinyl Ether <10 1,1,1-Trichloroethane 46 
Chloroform <10 1,1,2-Trichloroethane <10 
Chioromethane <10 Trichloroethene 720 
Dibromochloromethane <10 Toluene <10 
1,1-Dichloroethane <10 Vinyl Acetate <10 
1,2-Dichloroethane <10 Vinyl Chloride <10 
1,1-Dichloroethylene 170 Xylene, Total <30 
1,2-Dichloroethene(total) 59 

WW Engineering & Science\/^' 
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ENVIRONMEN BORATORY D I V I S O N 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

VOLATILE ORGANICS 
nSEPA-8240 SCAN 

Keystone Steel & Wire 
Proj: Quarterly Groundwater 

Monitoring 
Subm: July 13-17 Samples 
Sample: Influent 

Test 6 

Stibmittal N\jmber 29276- 22 
Date Sampled: 07/15/92 Time: 11:45 
Date Received: 07/16/92 Time: 09:00 
Analysis Date: 07/24/92 
Sample No: -26470 

Parameter Result 
ug/1 

Acetone <250 
Benzene <5.0 
Bromodichloromethane <5.0 
Bromoform <5.0 
Bromomethane <5.0 
ethyl Ethyl Ketone <250 
arbon Disulfide <5.0 

Carbon Tetrachloride 10 
Chlorobenzene <5.0 
Chloroethane <5.0 
2-Chloroethyl Vinyl Ether <5.0 
Chloroform <5.0 
Chloromethane <5.0 
Dibromochloromethane <5.0 
1.1-Dichloroethane 7.0 
1.2-Dichloroethane <5.0 
1.1-Dichloroethylene 170 
1.2-Dichloroethene(total) 63 

Parameter Result 
ug/1 

1,2-Dichloropropane <5.0 
cis-1,3-Dichloropropene <5.0 
trans-1,3-Dichloropropene <5.0 
Ethylbenzene <5.0 
2-Hexanone <250 
4-Methyl-2-Pentanone <250 
Methylene Chloride 7.0 
Styrene <5.0 
1,1,2,2-Tetrachloroethane <5.0 
Tetrachloroethene <5.0 
1.1.1-Trichloroethane 67 
1.1.2-Trichloroethane <5.0 
Trichloroethene 860 
Toluene <5.0 
Vinyl Acetate <5.0 
Vinyl Chloride <5.0 
Xylene, Total <15 

WW Engineering & Science^/^' 
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ENVIRONMENTAL LABORATORY O 1 V O N 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

VOLATILE ORGANICS 
nSEFA-8240 SCAN 

Keystone Steel & Wire 
Proj : Quarterly Groiindwater 

Monitoring 
Subm: July 13-17 Samples 
Sample: Effluent 

Test 6 

Submittal Number 29276- 22 
Date Saitpled: 07/15/92 Time: 
Date Received: 07/16/92 Time: 
Analysis Date: 07/23/92 
Sair^le No: 26471 

11:45 
09:00 

o; 

Parameter Result 
ug/1 

Acetone <50 
Benzene <1.0 
Bromodichloromethane <1.0 
Bromof orm <1.0 
Bromome thane <1.0 
ethyl Ethyl Ketone <50 
irbon Disulfide <1.0 

Carbon Tetrachloride <1.0 
Chlorobenzene <1.0 
Chloroethane <1.0 
2-Chloroethyl Vinyl Ether <1.0 
Chloroform <1.0 
Chloromethane <1.0 
Dibromochloromethane <1.0 
1.1-Dichloroethane <1.0 
1.2-Dichloroethane <1.0 
1.1-Dichloroethylene 2.0 
1.2-Dichloroethene(total) 2.0 

Parameter Result 
ug/1 

1,2-Dichloropropane <1.0 
cis-1,3-Dichloropropene <1.0 
trans-l,3-Dichloropropene <1.0 
Ethylbenzene <1.0 
2-Hexanone <50 
4-Methyl-2-Pentcuione <50 
Methylene Chloride 7.0 
Styrene <1.0 
1,1,2,2-Tetrachloroethane <1.0 
Tetrachloroethene <1.0 
1.1.1-Trichloroethane <1.0 
1.1.2-Trichloroethane <1.0 
Trichloroethene 17 
Toluene <1.0 
Vinyl Acetate <1.0 
Vinyl Chloride <1.0 
Xylene, Total <3.0 

WW Engineering & Science\/^^ 
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ENVIRONMENTAL LABORATORY DIVISION 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

VOLATILE 0R6ANICS 
nSEPA-8240 SCAN 

Keystone Steel & Wire 
Proj: Quarterly Groundwater 

Monitoring 
Sxibm: July 13-17 Samples 
Sample: Effluent 

Test 6 
Duplicate 

Submittal Number 29276- 22 
Date Sampled: 07/15/92 Time: 11:45 
Date Received: 07/16/92 Time: 09:00 
Analysis Date: 07/23/92 
Sample No: 26472 

m 

Parameter Result 
ug/1 

Acetone <50 
Benzene <1.0 
Bromodichloromethane <1.0 
Bromoform <1.0 
Bromome thane <1.0 
:ethyl Ethyl Ketone <50 
arbon Disulfide <1.0 
Carbon Tetrachloride <1.0 
Chlorobenzene <1.0 
Chloroethane <1.0 
2-Chloroethyl Vinyl Ether <1.0 
Chloroform <1.0 
Chloromethane <1.0 
Dibromochloromethane <1.0 
1.1-Dichloroethane <1.0 
1.2-Dichloroethane <1.0 
1.1-Dichloroethylene 2.0 
1.2-Dichloroethene(total) 2.0 

Parameter Result 
ug/1 

1,2-Dichloropropane <1.0 
cis-l,3-Dichloropropene <1.0 
trans-1,3-Dichloropropene <1.0 
Ethylbenzene <1.0 
2-Hexanone <50 
4-Methyl-2-Pentanone <50 
Methylene Chloride 6.0 
Styrene <1.0 
1,1,2,2-Tetrachloroethane <1.0 
Tetrachloroethene <1.0 
1.1.1-Trichloroethane <1.0 
1.1.2-Trichloroethane <1.0 
Trichloroethene 17 
Toluene <1.0 
Vinyl Acetate <1.0 
Vinyl Chloride <1.0 
Xylene, Total <3.0 

WW Engineering & Science\/^' 
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ENVIRONMENTAL LABORATORY D I V S I O N 

vnt Engineering & Science, Inc. 
Environmental Laboratory Division 

VOLATILE ORGANICS 
nSEPA-8240 SCAN 

Keystone Steel & Wire 
Proj: Quarterly Groundwater 

Monitoring 
Siabm: July 13-17 Samples 
Sample: Influent 

Test 7 

Submittal Number 29276- 22 
Date Sampled: 07/15/92 Time: 
Date Received: 07/16/92 Time: 
Analysiis Date: 07/24/92 
Sample No: 26473 

16:50 
09:00 

a: 

Parameter Result 
ug/1 

Acetone <250 
Benzene <5.0 
Bromodichloromethane <5.0 
Bromoform <5.0 
Bromomethane <5.0 
[ethyl Ethyl Ketone <250 
arbon Disulfide <5.0 

Carbon Tetrachloride 11 
Chlorobenzene <5.0 
Chloroethane <5.0 
2-Chloroethyl Vinyl Ether <5.0 
Chloroform <5.0 
Chloromethane <5.0 
Dibromochloromethane <5.0 
1.1-Dichloroethane 9.0 
1.2-Dichloroethane <5.0 
1.1-Dichloroethylene 220 
1.2-Dichloroethene(total) 79 

Parameter Result 
ug/1 

1,2-DichloropropcLne <5.0 
cis-1,3-Dichloropropene <5.0 
trans-1,3-Dichloropropene <5.0 
Ethylbenzene <5.0 
2-Hexanone <250 
4-Methyl-2-Pentanone <250 
Methylene Chloride 7.0 
Styrene <5.0 
1,1,2,2-Tetrachloroethane <5.0 
Tetrachloroethene <5.0 
1.1.1-Trichloroethane 86 
1.1.2-Trichloroethane <5.0 
Trichloroethene 890 
Toluene <5.0 
Vinyl Acetate <5.0 
Vinyl Chloride <5.0 
Xylene, Total <15 

WW Engineering & Science\/^' 
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ENVIRONMEN BORATORY DIVISION 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

VOLATILE ORGANICS 
nSEFA-8240 SCAN 

Keystone Steel & Wire 
Proj: Quarterly Groundwater 

Monitoring 
si±)m; July 13-17 Samples 
Sample: Effluent 

Test 7 

Submittal Niomber 29276- 22 
Date Sampled: 07/15/92 Time: 
Date Received: 07/16/92 Time: 
Analysis Date: 07/27/92 
Sample No: 26474 

16:50 
09:00 

BIT m 

Parameter Result 
ug/1 

Acetone <50 
Benzene <1.0 
Bromodichloromethane <1.0 
Bromoform <1.0 
B r omome t hane <1.0 

thyl Ethyl Ketone <50 
arbon Disulfide <1.0 
Carbon Tetrachloride <1.0 
Chlorobenzene <1.0 
Chloroethane <1.0 
2-Chloroethyl Vinyl Ether <1.0 
Chloroform <1.0 
Chiorome thane <1.0 
Dibromochloromethane <1.0 
1.1-Dichloroethane <1.0 
1.2-Dichloroethane 3.0 
1.1-Dichloroethylene <1.0 
1.2-Dichloroethene(total) <1.0 

Parameter Result 
ug/1 

1,2-Dichloropropajie <1.0 
cis-1,3-Dichloropropene <1.0 
trans-1,3-Dichloropropene <1.0 
Ethylbenzene <1.0 
2-Hexanone <50 
4-Methyl-2-Pentanone <50 
Methylene Chloride <1.0 
Styrene <1.0 
1,1,2,2-Tetrachloroethane <1.0 
Tetrachloroethene <1.0 
1.1.1-Trichloroethane <1.0 
1.1.2-Trichloroethane <1.0 
Trichloroethene <1.0 
Toluene <1.0 
Vinyl Acetate <1.0 
Vinyl Chloride <1.0 
Xylene, Total <3.0 

WW Engineering & Science\i/^' 
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ENVIRONMENTAL LABORATORY DIVISION 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

VOLATILE ORGANICS 
nSEFA-8240 SCAN 

Keystone Steel & Wire 
Proj; Quarterly Groundwater 

Monitoring 
Subm: July 13-17 Samples 
Sample: Effluent 

Test 7 
Duplicate 

Submittal Number 29276- 22 
Date Sait^led: 07/15/92 Time: 16:50 
Date Received: 07/16/92 Time: 09:00 
Analysis Date: 07/27/92 
Saii^)le No: 26475 

B: m 

Parameter Result 
ug/1 

Acetone <50 
Benzene <1.0 
Bromodichloromethane <1.0 
Bromoform <1.0 
B r omome t hane <1.0 
ethyl Ethyl Ketone <50 
arbon Disulfide <1.0 

Carbon Tetrachloride <1.0 
Chlorobenzene <1.0 
Chloroethane <1.0 
2-Chloroethyl Vinyl Ether <1.0 
Chloroform <1.0 
Chioromethane <1.0 
Dibromochloromethane <1.0 
1.1-Dichloroethane <1.0 
1.2-Dichloroethane <1.0 
1.1-Dichloroethylene <1.0 
1.2-Dichloroethene(total) <1.0 

Parameter Result 
ug/1 

1,2-Dichloropropane <1.0 
cis-1,3-Dichloropropene <1.0 
trans-l,3-Dichloropropene <1.0 
Ethylbenzene <1.0 
2-Hexanone <50 
4-Methyl-2-Pentanone <50 
Methylene Chloride <1.0 
Styrene <1.0 
1,1,2,2-Tetrachloroethane <1.0 
Tetrachloroethene <1.0 
1.1.1-Trichloroethane <1.0 
1.1.2-Trichloroethane <1.0 
Trichloroethene 1.0 
Toluene <1.0 
Vinyl Acetate <1.0 
Vinyl Chloride <1.0 
Xylene, Total <3.0 

WW Engineering & Science\/^^ 
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ENVIRONMENTAL LABORATORY O I V I S O N 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

VOLATILE ORGANICS 
nSEFA-8240 SCAN 

Keystone Steel & Wire 
Proj: Quarterly Groundwater 

Monitoring 
Subm: July 16,17 & 19 Samples 
Sample: Influent 

Test 8 

Submittal Number 29276- 23 
Date Sampled: 07/16/92 Time: 14:30 
Date Received: 07/21/92 Time: 08:00 
Analysis Date: 07/28/92 
Sample No: 26815 

a. 

Parameter Result 
ug/1 

Acetone <250 
Benzene <5.0 
Bromodichloromethane <5.0 
Bromoform <5.0 
romome thane <5.0 
ethyl Ethyl Ketone <250 
Arbon Disulfide <25 

Carbon Tetrachloride <5.0 
Chlorobenzene <5.0 
Chloroethane <5.0 
2-Chloroethyl Vinyl Ether <50 
Chloroform <5.0 
Chloromethane <5.0 
Dibromochloromethane <5.0 
1.1-Dichloroethane 7.0 
1.2-Dichloroethane <5.0 
1.1-Dichloroethylene 200 
1.2-Dichloroethene(total) 58 

Parameter Result 
ug/1 

1,2-Dichloropropane <5.0 
cis-1,3-Dichloropropene <5.0 
trans-1,3-Dichloropropene <5.0 
Ethylbenzene <5.0 
2-Hexanone <250 
4-Methyl-2-Pentanone <250 
Methylene Chloride 5.0 
Styrene <5.0 
1,1,2,2-Tetrachloroethane <5.0 
Tetrachloroethene <5.0 
1.1.1-Trichloroethane 140 
1.1.2-Trichloroethane <5.0 
Trichloroethene 990 
Toluene <5.0 
Vinyl Acetate <25 
Vinyl Chloride <5.0 
Xylene, Total <15 

I .1 I r M • Mil L.S PARKWA / '%; • 
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ENVIRONMENTAL LABORATORY DIVISION 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

VOLATILE ORGANICS 
nSEPA-8240 SCAN 

Keystone Steel & Wire 
Proj: Quarterly Groundwater 

Monitoring 
Subm: July 16,17 & 19 Samples 
Sample: Influent 

Test 8 
Matrix Sp. 

Submittal Number 29276- 23 
Date Sampled: 07/16/92 Time: 14:30 
Date Received: 07/21/92 Time: 08:00 
Analysis Date: 07/28/92 
Sait^Jle No: 26816 

Parameter Result 
ug/1 

Parameter Result 
ug/1 

Acetone <250 1,2-Dichloropropane <5.0 
Benzene <5.0 cis-1,3-Dichloropropene <5.0 
B romodi chloromethane <5.0 trans-1,3-Dichloropropene <5.0 
Bromoform <5.0 Ethylbenzene <5.0 
Br omome thane <5.0 2 -Hexanone <250 
^thyl Ethyl Ketone <250 4-Methyl-2 -Pentanone <250 
^ .rbon Disulfide 33 Methylene Chloride <5.0 
Carbon Tetrachloride <5.0 Styrene <5.0 
Chlorobenzene <5.0 1,1,2,2-Tetrachloroethane <5.0 
Chloroethane <5.0 Tetrachloroethene <5.0 
2-Chloroethyl Vinyl Ether <50 1,1,1-Trichloroethane 120 
Chloroform <5.0 1,1,2-Tri chloroethane <5.0 
Chloromethane <5.0 Trichloroethene 930 
D ib r omo chl o rome t hane <5.0 Toluene <5.0 
1,l-Dichloroethane 6.0 Vinyl Acetate <25 
1,2-Dichloroethane <5.0 Vinyl Chloride <5.0 
1,1-Dlchloroethylene 170 Xylene, Total <15 
1,2-Dichloroethene(total) 50 

WW Engineering & Science\;5^' 
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N M 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

VOLATILE ORGAWICS 
nSEFA-8240 SCAN 

Keystone Steel & Wire 
Proj: Quarterly Groundwater 

Monitoring 
Subm: July 16,17 & 19 Samples 
Sample: Effluent 

Test 8 

Submittal Number 29276- 23 
Date Sair^jled: 07/16/92 Time: 
Date Received: 07/21/92 Time: 
Analysis Date: 07/28/92 
Sample No: 26817 

14:3 0 
08:00 

Parameter Result 
ug/1 

Acetone <50 
Benzene <1.0 
Bromodichloromethane <1.0 
Bromoform <1.0 
B romome t hane <1.0 
=thyl Ethyl Ketone <50 
.rbon Disulfide <5.0 

Carbon Tetrachloride <1.0 
Chlorobenzene <1.0 
Chloroethane <1.0 
2-Chloroethyl Vinyl Ether <10 
Chloroform <1.0 
Chloromethane <1.0 
Dibromochloromethane <1.0 
1.1-Dichloroethane <1.0 
1.2-Dichloroethane <1.0 
1.1-Dichloroethylene <1.0 
1.2-Dichloroethene(total) <1.0 

Parameter Result 
ug/1 

1,2-Dichloropropane <1.0 
cis-1,3-Dichloropropene <1.0 
trans-l,3-Dichloropropene <1.0 
Ethylbenzene <1.0 
2-Hexanone <50 
4-Methyl-2-Pentanone <50 
Methylene Chloride <1.0 
Styrene <1.0 
1,1,2,2-Tetrachloroethane <1.0 
Tetrachloroethene <1.0 
1.1.1-Trichloroethane <1.0 
1.1.2-Trichloroethane <1.0 
Trichloroethene 2.0 
Toluene <1.0 
Vinyl Acetate <5.0 
Vinyl Chloride <1.0 
Xylene, Total <3.0 

WW Engineering & Sc'ience^J^* 
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ENVIRONMEN BORATORY DIVISION 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

VOLATILE ORGAWICS 
nSEPA-8240 SCAN 

Keystone Steel & Wire 
Proj: Quarterly Groundwater 

Monitoring 
Sxibm: July 16,17 & 19 Samples 
Sample: Effluent 

Test 8 
Duplicate 

Submittal Nvimber 29276- 23 
Date Sampled: 07/16/92 Time: 
Date Received: 07/21/92 Time: 
Analysis Date: 07/28/92 
Sample No: 26818 

14:30 
08:00 

Dl, 

Parameter Result 
ug/1 

Acetone <50 
Benzene <1.0 
Bromodichloromethane <1.0 
Bromoform <1.0 
romome t hane <1.0 
?thyl Ethyl Ketone <50 
.rbon Disulfide <5.0 

Carbon Tetrachloride <1.0 
Chlorobenzene <1.0 
Chloroethane <1.0 
2-Chloroethyl Vinyl Ether <10 
Chloroform <1.0 
Chloromethane <1.0 
Dibromochloromethane <1.0 
1.1-Dichloroethane <1.0 
1.2-Dichloroethane <1.0 
1.1-Dichloroethylene <1.0 
1.2-Dichloroethene(total) <1.0 

Parameter Result 
ug/1 

1,2-Dichloropropane <1.0 
cis-1,3-Dichloropropene <1.0 
trans-1,3-Dichloropropene <1.0 
Ethylbenzene' <1.0 
2-Hexanone <50 
4-Methyl-2-Pentanone <50 
Methylene Chloride <1.0 
Styrene <1.0 
1,1,2,2-Tetrachloroethane <1.0 
Tetrachloroethene <1.0 
1.1.1-Trichloroethane <1.0 
1.1.2-Trichloroethane <1.0 
Trichloroethene 2.0 
Toluene <1.0 
Vinyl Acetate <5.0 
Vinyl Chloride <1.0 
Xylene, Total <3.0 

WW Engineering & Science \//' 
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E N V RONMENTAL LABORATORY DIVISION 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

VOLATILE ORGANICS 
nSEPA-8240 SCAN 

Keystone Steel & Wire 
Proj: Quarterly Groundwater 

Monitoring 
Subm: July 16,17 & 19 Samples 
Sample: Influent 

Test 9 

Submittal Number 29276- 23 
Date Sampled: 07/17/92 Time: 15:00 
Date Received: 07/21/92 Time: 08:00 
Analysis Date: 07/28/92 
Sample No: 26819 

n. 

Parameter Result 
ug/1 

Acetone <250 
Benzene <5.0 
Bromodichloromethane <5.0 
Bromof orm <5 .0 
romome thane <5,0 
[ethyl Ethyl Ketone <250 
irbon Disulfide <25 

Carbon Tetrachloride <5.0 
Chlorobenzene <5.0 
Chloroethane <5.0 
2-Chloroethyl Vinyl Ether <50 
Chloroform <5.0 
Chioromethane <5.0 
Dibromochloromethane <5.0 
1.1-Dichloroethane 6.0 
1.2-Dichloroethane <5.0 
1.1-Dichloroethylene 150 
1.2-Dichloroethene(total) 45 

Parameter Result 
ug/1 

1,2-Dichloropropane <5.0 
cis-1,3-Dichloropropene <5.0 
trans-1,3-Dichloropropene <5.0 
Ethylbenzene <5.0 
2-Hexanone <250 
4-Methyl-2-Pentanone <250 
Methylene Chloride <5.0 
Styrene <5.0 
1,1,2,2-Tetrachloroethane <5.0 
Tetrachloroethene <5.0 
1.1.1-Trichloroethane 170 
1.1.2-Trichloroethane <5.0 
Trichloroethene 980 
Toluene <5.0 
Vinyl Acetate <25 
Vinyl Chloride <5.0 
Xylene, Total <15 

WW Engineering & Sc\ence\j^' 
HII.LJ PAflKWAY bi- - PCj eox 87-1 - GHAI II i^APl[:)•^ Ml OH,-.I •(6 16) 9A2 0>';00 FX (616) 9.12-6'10'.' 



RONMENTAL LABORATORY N 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

VOLATILE ORGANICS 
nSEPA-8240 SCAN 

Keystone Steel & Wire 
Proj: Quarterly Groundwater 

Monitoring 
Subm: July 16,17 & 19 Samples 
Sample: Effluent 

Test 9 

Submittal Number 29276- 23 
Date Sampled: 07/17/92 Time: 15:00 
Date Received: 07/21/92 Time: 08:00 
Analysis Date: 07/28/92 
Sample No: 26820 

DL, 

Parameter Result 
ug/1 

Acetone <50 
Benzene <1.0 
Bromodichloromethane <1.0 
Bromoform <1.0 
romomethane , <1.0 
thyl Ethyl Ketone <50 
.rbon Disulfide <5.0 

Carbon Tetrachloride <1.0 
Chlorobenzene <1.0 
Chloroethane <1.0 
2-Chloroethyl Vinyl Ether <10 
Chloroform <1.0 
Chloromethane <1.0 
Dibromochloromethane <1.0 
1.1-Dichloroethane <1.0 
1.2-Dichloroethane <1.0 
1.1-Dichloroethylene <1.0 
1.2-Dichloroethene(total) 1.0 

Parameter Result 
ug/1 

1,2-Dichloropropane <1.0 
cis-1,3-Dichloropropene <1.0 
trans-1,3-Dichloropropene <1.0 
Ethylbenzene <1.0 
2-Hexanone <50 
4-Methyl-2-Pentanone <50 
Methylene Chloride <1.0 
Styrene <1.0 
1,1,2,2-Tetrachloroethane <1.0 
Tetrachloroethene <1.0 
1.1.1-Trichloroethane <1.0 
1.1.2-Trichloroethane <1.0 
Trichloroethene 5.0 
Toluene <1.0 
Vinyl Acetate <5.0 
Vinyl Chloride <1.0 
Xylene, Total <3.0 

^ WW Engineering & Science^/^* 
,I I t ivVf )n|-^< l-iil .L 3 P/VHK'/VAY 3i-.- • PO BOX 37-X • ^ PAHll Ml -l9S3H-t)ri7a . (616) 9-i2-9600 FX (616) 942-6 



RONMENTAL LABOR ATORY I S I 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

VOLATILE 0R6ANICS 
nSEPA-8240 SCAN 

Keystone Steel & Wire 
Proj: Quarterly Groundwater 

Monitoring 
Subm: July 16,17 & 19 Samples 
Sample: Effluent 

Test 9 
Duplicate 

S\ibmittal Number 29276- 23 
Date Sampled: 07/17/92 Time: 
Date Received: 07/21/92 Time: 
Analysis Date: 07/28/92 
Sample No: 26821 

15:00 
08:00 

Parameter Result 
ug/1 

Acetone <50 
Benzene <1.0 
Bromodichlorometliane <1.0 
Bromoform <1.0 
Bromomethane <1.0 
ethyl Ethyl Ketone <50 
.rbon Disulfide <5.0 

Carbon Tetrachloride <1.0 
Chlorobenzene <1.0 
Chloroethane <1.0 
2-Chloroethyl Vinyl Ether <10 
Chloroform <1.0 
Chloromethane <1.0 
Dibromochloromethane <1.0 
1.1-Dichloroethane <1.0 
1.2-Dichloroethane <1.0 
1.1-Dichloroethylene <1.0 
1.2-Dichloroethene(total) 1.0 

Parameter Result 
ug/1 

1,2-Dichloropropane <1.0 
cis-1,3-Dichloropropene <1.0 
trans-1,3-Dichloropropene <1.0 
Ethylbenzene <1.0 
2-HexcUione <50 
4-Methyl-2-Pentanone <50 
Methylene Chloride l.O 
Styrene <1.0 
1,1,2,2-Tetrachloroethane <1.0 
Tetrachloroethene <1.0 
1.1.1-Trichloroethane <1.0 
1.1.2-Trichloroethane <1.0 
Trichloroethene 5.0 
Toluene <1.0 
Vinyl Acetate <5.0 
Vinyl Chloride <1.0 
Xylene, Total <3.0 

WW Engineering & Science 
C.l L.r.lVVDOO o PARKWAY • PO BOX 874 • OR/\rilj R.-M-'IIJ S t/r l r,-:K . (016) 3A?-9600 FX (616) 942-6-iy'-i 



ENVIRONMENTAL LABORATORY DIVISION 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

VOLATILE ORGANICS 
USEPA-8240 SCAN 

Keystone Steel & Wire 
Proj: Quarterly Groundwater 

Monitoring 
Subm: July 16,17 & 19 Samples 
Sample: Influent 

Test 10 

Submittal Number 29276- 23 
Date Sampled: 07/19/92 Time: 15:00 
Date Received: 07/21/92 Time: 08:00 
Analysis Date: 07/28/92 
Sample No: 26822 

Parameter Result 
ug/1 

Acetone <500 
Benzene <10 
Bromodichloromethane <10 
Bromoform <10 
Bromome thane <10 

thyl Ethyl Ketone <500 
.rbon Disulfide <50 

Carbon Tetrachloride <10 
Chlorobenzene <10 
Chioroethane <10 
2-Chloroethyl Vinyl Ether <100 
Chloroform <10 
Chloromethane <10 
Dibromochloromethane <10 
1.1-Dichloroethane 11 
1.2-Dichloroethane <10 
1.1-Dichloroethylene 300 
1.2-Dichloroethene(total) 89 

Parameter Result 
ug/1 

1,2-Dichloropropane <10 
cis-1,3-Dichloropropene <10 
trans-1,3-Dichloropropene <10 
Ethylbenzene <10 
2-Hexanone <500 
4-Methyl-2-Pentanone <500 
Methylene Chloride <10 
Styrene <io 
1,1,2,2-Tetrachloroethane <10 
Tetrachloroethene <10 
1.1.1-Trichloroethane 490 
1.1.2-Trichloroethane <10 
Trichloroethene 1500 
Toluene <io 
Vinyl Acetate <50 
Vinyl Chloride <10 
Xylene, Total <30 

WW Engineering & Science\/^^ 
,1 ! : ID l-lll.LS PARKWAY Ri- • BOX 87.1 • GHAr ID DADi; )'i r,!i r : (616) FX (616) 942-649'' 



N O N M N T A O R A T O 1 O N 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

VOLATILE ORGANICS 
nSEFA-8240 SCAN 

Keystone Steel & Wire 
Proj: Quarterly Groundwater 

Monitoring 
Subm: July 16,17 & 19 Samples 
Sair5>le: Effluent 

Test 10 

Submittal Number 29276- 23 
Date Sampled: 07/19/92 Time: 15:00 
Date Received: 07/21/92 Time: 08:00 
Analysis Date: 07/28/92 
Sample No: 26823 

Parameter Result 
ug/1 

Acetone <50 
Benzene <1.0 
Bromodichloromethane <1.0 
Bromoform <1.0 
Bromomethane <1.0 

thyl Ethyl Ketone <50 
rbon Disulfide 37 

uarbon Tetrachloride <1.0 
Chlorobenzene <1.0 
Chloroethane <1.0 
2-Chloroethyl Vinyl Ether <10 
Chloroform <1.0 
Chloromethane <1.0 
Dibromochloromethane <1.0 
1.1-Dichloroethane <1.0 
1.2-Dichloroethane 2.0 
1.1-Dichloroethylene <1.0 
1.2-Dichloroethene(total) <1.0 

Parameter Result 
ug/1 

"1,2-Dichloropropane <1.0 
cis-1,3-Dichloropropene <1.0 
trans-1,3-Dichloropropene <1.0 
Ethylbenzene <1.0 
2-Hexanone <50 
4-Methyl-2-Pentanone <50 
Methylene Chloride <1.0 
Styrene <1.0 
1,1,2,2-Tetrachloroethane <1.0 
Tetrachloroethene <1.0 
1.1.1-Trichloroethane <1.0 
1.1.2-Trichloroethane <1.0 
Trichloroethene 2.0 
Toluene <1.0 
Vinyl Acetate <5.0 
Vinyl Chloride <1.0 
Xylene, Total <3.0 

! •: I'.VfHILLS I^ARKWAV SI - PO BOX 374 

WW Engineering & Science^Jj^* 
M'll.'-, LL -.'Jl.33-1.187.; - (616) 9-l2-96i:0 FX (616) 942-649vi 



ENVIRONMENTAL LABORATO O I V i S O N 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

VOLATILE 0R6ANICS 
nSEFA-8240 SCAN 

Keystone Steel & Wire 
Proj: Quarterly Groundwater 

Monitoring 
Subm; July 16,17 & 19 Samples 
Sample: Effluent 

Test 10 
Duplicate 

Submittal Number 29276- 23 
Date Sampled: 07/19/92 Time: 15:00 
Date Received: 07/21/92 Time: 08:00 
Analysis Date: 07/29/92 
Sample No: 26824 

B: 

Parameter Result 
ug/1 

Acetone <50 
Benzene <1.0 
Bromodichloromethane <1.0 
Bromoform <1.0 
Bromome thane <1.0 
:ethyl Ethyl Ketone <50 
.rbon Disulfide <5.0 

carbon Tetrachloride <1.0 
Chlorobehzene <1.0 
Chloroethane <1.0 
2-Chloroethyl Vinyl Ether <10 
Chloroform <1.0 
Chloromethane <1.0 
Dibromochloromethane <1.0 
1.1-Dichloroethane <1.0 
1.2-DichloroethcLne <1.0 
1.1-Dichloroethylene <1.0 
1.2-Dichloroethene(total) <1.0 

Parameter Result 
ug/1 

1,2-Dichloropropane <1.0 
cis-1,3-Dichloropropene <1.0 
trans-1,3-Dichloropropene <1.0 
Ethylbenzene <1.0 
2-Hexanone <50 
4-Methyl-2-Pentanone <50 
Methylene Chloride <l.0 
Styrene <1.0 
1,1,2,2-Tetrachloroethane <1.0 
Tetrachloroethene <1.0 
1.1.1-Trichloroethane <1.0 
1.1.2-Trichloroethane <1.0 
Trichloroethene 2.0 
Toluene <1.0 
Vinyl Acetate <5.0 
Vinyl Chloride <1.0 
Xylene, Total <3.0 

WW Engineering & Science\/j^' 
.Mill.!_s PAHH:WAV I '' ".) BOX 874 • CiH.Af II ; I {/M 'UMi • 74 • (6 16) 942-96(.)0 FX (6 16) 942-649'J 



N M T O N 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

ANALYTICAL REPORT 

Keystone Steel & Wire 
Proj: Quarterly Groundwater 

Monitoring 
Siibm: July 13-17 Saitples 

Submittal Number; 
Location: 
CCS Number 
CCS Manager: 

29276- 22 

7029.00 
Robert Aten 

Influent 
Test 2 

Effluent 
Test 2 

Influent 
Test 5 

Detection Units 
Limit 

WWES Sample No: 26455 26457 26462 

Calcium, Dissolved 115 116 118 0.50 
Calcium, Total 117 122 122 0.50 
Iron, Dissolved 0.35 0.01 0.08 0.01 
Iron, Total 0.24 0.24 0.21 0.01 
Magnesiiim, Dissolved 40 39 40 0.50 
l^gnesium. Total 42 41 41 0.50 
H|qanese, Dissolved 0.52 0.36 0.44 0.01 
^^janese. Total 0.54 0.51 0.45 0.01 
Hardness, Total 475 438 469 2.0 
Alkalinity, Total 431 386 373 2.0 
Alkalinity, Bicarbonate 431 386 373 2.0 
Carbon, Total Organic 1.1 1.0 1.0 1.0 
Residue, Dissolved 712 677 638 1 
Residue, Suspended 25 26 6 1 
pH 7.11 8.07 7.17 1.00 

Sampled by: B.Pushaw B.Pushaw B.Pushaw 
Date Sampled: 07/14/92 07/14/92 07/15/92 
Time Sampled: 17:15 17:15 10:00 
Date Received: 07/16/92 07/16/92 07/16/92 
Time Received: 09:00 09:00 09:00 

rtig/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
pH Units 

WW Engineering & Science"^/^' 
bblriS GLEMWOOD HILLS PARKWAY 3E - PO BOX 874 • GRAND RAPIDS. Ml 49588-0874 - (616) 942-9600 FX (6 16) 942-649') 



N N M T O 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

ANALYTICAL REPORT 

Keystone Steel & Wire 
Proj: Quarterly Groundwater 

Monitoring 
Subm: July 13-17 Samples 

Submittal Number; 
Location: 
CCS Nvimber 
CCS Manager: 

29276- 22 

7029.00 
Robert Aten 

Effluent 
Test 5 

Detection Units 
Limit 

WWES Sample No: 26464 

Calcium, Dissolved 118 
Calcium, Total 121 
Iron, Dissolved <0.01 
Iron, Total 0.14 
Magnesium, Dissolved 41 
Ifegnesium, Total 41 

^flKganese, Dissolved 0.44 
^^j^ganese. Total 0.45 

Hardness, Total 434 
Alkalinity, Total 411 
Alkalinity, Bicarbonate 411 
Carbon, Total Organic 1.0 
Residue, Dissolved 632 
Residue, Suspended 19 
pH 7.75 

Sampled by: B.Pushaw 
Date Sampled: 07/15/92 
Time Sampled: 10:00 
Date Received: 07/16/92 
Time Received: 09:00 

0.50 
0.50 
0.01 
0.01 
0.50 
0.50 
0.01 
0.01 
2.0 
2.0 
2.0 
1.0 
1 
1 
1.00 

mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
pH Units 

WW Engineering & Science^/^^ 
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N N M T O 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

ANALYTICAL REPORT 

Keystone Steel & Wire 
Proj : Quarterly Grovindwater 

Monitoring 
Subm; July 16,17 & 19 Samples 

Submittal Number; 
Location: 
CCS Nxamber 
CCS Manager: 

29276- 23 

7029.00 
Robert Aten 

Influent 
Test 8 

Effluent 
Test 8 

Detection Units 
Limit 

WWES Sample No: 26813 26814 

Calciiim, Dissolved 102 104 0.50 
Calcium, Total 104 107 0.50 
Iron, Dissolved 0.08 0.01 0.01 
Iron, Total 0.14 0.04 0.01 
Magnesixam, Dissolved 40 39 0.50 
i^nesium. Total 40 40 0.50 
^Kqanese, Dissolved 0.32 0.30 0.01 
^jFjanese, Total 0.32 0.31 0.01 
Hardness, Total 462 414 2.0 
Alkalinity, Total 410 353 2.0 
^kalinity. Bicarbonate 410 353 2.0 
Carbon, Total Organic <1.0 <1.0 1.0 
Residue, Dissolved 653 611 1 
Residue, Suspended 2 6 1 
pH 7.49 7.93 

o
 

o
 • 

H
 

Sampled by: B.Pushaw B.Pushaw 
Date Sampled: 07/16/92 07/16/92 
Time Sampled: 14:30 14:30 
Date Received: 07/21/92 07/21/92 
Time Received: 08:00 "08:00 

mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
pH Units 

WW Engineering & Science^//^' 
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E N V RONMENTAL LABORATORY D I V I S O N 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

VOLATILE 0R6ANICS 
nSEFA-8240 SCAN 

Keystone Steel & Wire 
Proj; Quarterly Groundwater 

Monitoring 
Siibm: July 1992 Rush Samples 
Sample:, P-5 

Submittal Number 29276- 21 
Date Sampled: 07/08/92 Time: 09:00 
Date Received: 07/10/92 Time: 10:00 
Analysis Date: 07/09/92 
Sample No: 25942 

m 
Parameter Result 

ug/1 

Acetone <50 
Benzene <1.0 
Bromodichloromethane <1.0 
Bromoform <1.0 
r omome thane <1.0 
^thyl Ethyl Ketone <50 

.arbon Disulfide <1.0 
Carbon Tetrachloride <1.0 
Chiorobenzene <1.0 
Chioroethane <1.0 
2-Chloroethyl Vinyl Ether <1.0 
Chloroform <1.0 
Chloromethane <1.0 
Dibromochloromethane <1.0 
1.1-Dichloroethane 3.0 
1.2-Dichloroethane <1.0 
1.1-Dichloroethylene 82 
1.2-Dichloroethene(total) 44 

Parameter Result 
ug/1 

1,2-Dichloropropane <l.0 
cis-1,3-Dichloropropene <1.0 
trans-1,3-Dichloropropene <1.0 
E thylbenz ene <1.0 
2-Hexanone <50 
4-Methyl-2-Pentanone <50 
Methylene Chloride <1.0 
Styrene <1.0 
1,1,2,2-Tetrachloroethane <1.0 
Tetrachloroethene <1.0 
1,1, l-Trichloroethcine 830 
1,1,2-Trichloroethane <1.0 
Trichloroethene 350 
Toluene <1.0 
Vinyl Acetate <1.0 
Vinyl Chloride <1.0 
Xylene, Total <3.0 

WW Engineering & Science 
5555 GLENWOOO HILLS PARKWAY SE • PO BOX 874 • GRAND RAPIDS, Ml 49588-0874 • (616) 942-9600 FX (616) 9'12-r.- " 



ENVIRONMENTAL LABORATORY DIVISION 

97W Engineering & Science, Inc. 
Environmental Laboratory Division 

VOLATILE ORGANICS 
nSEPA-8240 SCAN 

Keystone Steel & Wire 
Proj: Quarterly Groundwater 

Monitoring 
Subm: July 1992 Rush Samples 
Sample: P-6 

Submittal Number 29276- 21 
Date Sampled: 07/08/92 Time: 08:20 
Date Received: 07/10/92 Time: 10:00 
Analysis Date: 07/09/92 
Sample No: 25943 

« 

Parameter Result 
ug/1 

Acetone <50 
Benzene <1.0 
Bromodichloromethane <1.0 
Bromoform <1.0 
omome t hoine <1.0 
thyl Ethyl Ketone <50 
rbon Disulfide <1.0 

Carbon Tetrachloride <1.0 
Chlorobenzene <1.0 
Chloroethane <1.0 
2-Chloroethyl Vinyl Ether <1.0 
Chloroform <1.0 
Chloromethane <1.0 
Dibromochloromethane <1.0 
1.1-Dichloroethane 12 
1.2-Dichloroethane <1.0 
1.1-Dichloroethylene 59 
1.2-Dichloroethene(total) 62 

Parameter Result 
ug/1 

1,2-DichloropropeLne <1.0 
cis-l,3-Dichloropropene <1.0 
trcuis-1,3-Dichloropropene <1.0 
Ethylbenzene <1.0 
2 -Hexanone <50 
4-Methyl-2-PentaLnone <50 
Methylene Chloride <1.0 
Styrene <1.0 
1,1,2,2-Tetrachloroethane <1.0 
Tetrachloroethene <1.0 
1.1.1-Trichloroethane 1100 
1.1.2-Trichloroethane <1.0 
Trichloroethene 530 
Toluene <1.0 
Vinyl Acetate <1.0 
Vinyl Chloride <1.0 
Xylene, Total <3.0 

WW Engineering & Sc\ence\j^* 
5555 GLENWOOD HILLS PARKWAY SE • PO BOX 874 • GRAND RAPIDS. Ml 49588-0874 • (615) 942-9600 FX (616) 942-6-1 



ENVIRONMENTAL LABORATORY O I V O N 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

VOLATILE ORGSANICS 
nSEPA-8240 SCAN 

Keystone Steel & Wire 
Proj: Quarterly Groundwater 

Monitoring 
Subm: July 1992 Rush Samples 
Sart5)le; PW-1 

Submittal Number 29276- 21 
Date Sampled: 07/09/92 Time: 09:00 
Date Received: 07/10/92 Time: 10:00 
Analysis Date: 07/09/92 
Sample No: 25944 

« 

Parameter Result 
ug/1 

Acetone <50 
Benzene <1.0 
Bromodichloromethane <1.0 
Bromoform <1.0 
romome thane <1.0 
•!ithyl Ethyl Ketone <50 

-arbon Disulfide <1.0 
Carbon Tetrachloride <1.0 
Chlorobenzene <1.0 
Chioroethane <1.0 
2-Chloroethyl Vinyl Ether <1.0 
Chioroform <1.0 
Chloromethane <1.0 
Dibromochloromethane <1.0 
1.1-Dichloroethane 5.0 
1.2-Dichloroethane <1.0 
1.1-Dichloroethylene 130 
1.2-Dichloroethene(total) 51 

Parameter Result 
ug/1 

1,2-DichloropropcLne <1.0 
cis-l,3-Dichloropropene <1.0 
trans-l,3-Dichloropropene <1.0 
Ethylbenzene <1.0 
2-Hexanone <50 
4-Methyl-2-PentcLnone <50 
Methylene Chloride <1.0 
Styrene <1.0 
1,1,2,2-Tetrachloroethane <1.0 
Tetrachloroethene <1.0 
1.1.1-Trichloroethane 3.0 
1.1.2-Trichloroethane <1.0 
Trichloroethene 560 
Toluene <1.0 
Vinyl Acetate <1.0 
Vinyl Chloride 1.0 
Xylene, Total <3.0 

WW Engineering & Science\/^' 
5555 GLENWOOD HILLS PARKWAY SE • PO BOX 874 • GRAND RAPIDS. Ml 49588-0874 • (616) 942-9600 FX (616) 942-64 • • 



ENVIRONMENTAL LABORATORY D I V I S I o r. 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

VOLATILE ORGANICS 
nSEFA-8240 SCAN 

Keystone Steel & Wire 
Proj: Quarterly Groundwater 

Monitoring 
Subm: July 20, 1992 Sampling 
Sair5)le; P-5 

Submittal Number 29276- 24 
Date Sampled: 07/20/92 Time: 15:10 
Date Received: 07/21/92 Time: 10:30 
Analysis Date: 07/30/92 
Sample No: 26829 

0 

Parameter Result 
ug/1 

Acetone <100 
Benzene <5.0 
Bromodichloromethane <5.0 
Bromoform <5.0 
romome thane <10 
»thyl Ethyl Ketone <100 

Carbon Disulfide <5.0 
Carbon Tetrachloride <5.0 
Chlorobenzene <5.0 
Chioroethane <10 
2-Chloroethyl Vinyl Ether <10 
Chloroform <5.0 
Chloromethane <10 
Dibromochloromethane <5.0 
1.1-Dichloroethane <5.0 
1.2-Dichloroethane <5.0 
1.1-Dichloroethylene 5.0 
1.2-Dichloroethene(total) <5.0 

Parameter Result 
ug/1 

1,2-Dichloropropane <5.0 
cis-1,3-Dichloropropene <5.0 
trans-1,3-Dichloropropene <5.0 
Ethylbenzene <5.0 
2-Hexanone <50 
4-Methyl-2-Pentanone <50 
Methylene Chloride <5.0 
Styrene <5.0 
1,1,2,2-Tetrachloroethane <5.0 
Tetrachloroethene <5.0 
1.1.1-Trichloroethane 6 0 
1.1.2-Trichloroethane <5.0 
Trichloroethene 33 
Toluene <5.0 
Vinyl Acetate <10 
Vinyl Chloride <10 
Xylene, Total <5.0 

WW Engineering & ScienGe\/^' 
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ENVIRONMENTAL LABORATORY DIVISIO 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

VOLATILE 0R6ANICS 
nSEPA-8240 SCAN 

Keystone Steel & Wire 
Proj: Quarterly Groundwater 

Monitoring 
Sxibm: July 20, 1992 Sampling 
Sample: P-6 

Submittal Number 29276- 24 
Date Sampled: 07/20/92 Time: 12:25 
Date Received: 07/21/92 Time: 10:30 
Analysis Date: 07/30/92 
Sample No: 26830 

Parameter Result 
ug/1 

Acetone <250 
Benzene <13 
Bromodichloromethane <13 
Bromoform <13 
romome thane <25 
?thyl Ethyl Ketone <250 

Larbon Disulfide <13 
Carbon Tetrachloride <13 
Chlorobenzene <13 
Chloroethane <25 
2-Chloroethyl Vinyl Ether <25 
Chloroform <13 
Chioromethane <25 
Dibromochlorome thane <13 
1.1-Dichloroethane <13 
1.2-Dichloroethane <13 
1.1-Dichloroethylene 24 
1.2-Dichloroethene(total) 27 

Parameter Result 
ug/1 

1,2-Dichloropropane <13 
cis-1,3-Dichloropropene <13 
trans-1,3-Dichloropropene <13 
Ethylbenzene <13 
2-Hexanone <130 
4-Methyl-2-Pentanone <130 
Methylene Chloride <13 
Styrene <13 
1,1,2,2-Tetrachloroethane <13 
Tetrachloroethene <13 
1.1.1-Trichloroethane 410 
1.1.2-Trichloroethane <13 
Trichloroethene 190 
Toluene <13 
Vinyl Acetate <25 
Vinyl Chloride <25 
Xylene, Total <13 

WW Engineering & Science\/^' 
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ENVIRONMENTAL LABO RATORY DIVISION 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

VOLATILE ORGANICS 
nSEPA-8240 SCAN 

Keystone Steel & Wire 
Proj: Quarterly Groundwater 

Monitoring 
Subm: August 28, 1992 Submittal 
Sample: P-5 

Siibmittal Number 29276- 28 
Date Sampled: 08/27/92 Time: 09:25 
Date Received: 08/28/92 Time: 09:00 
Analysis Date: 08/31/92 
Sample No: 30584 

Parameter Result 
ug/1 

Acetone <100 
Benzene <5.0 
Bromodichloromethane <5.0 
Bromoform <5.0 
r omome t hane <10 
thyl Ethyl Ketone <100 
rbon Disulfide <5.0 

Carbon Tetrachloride <5.0 
Chlorobenzene <5.0 
Chloroethane <10 
2-Chloroethyl Vinyl Ether <10 
Chloroform <5.0 
Chloromethane <10 
Dibromochloromethane <5.0 
1.1-Dichloroethane <5.0 
1.2-Dichloroethane <5.0 
1.1-Dichloroethylene 48 
1.2-Dichloroethene(total) 38 

Parameter Result 
ug/1 

1,2-Dichloropropane <5.0 
cis-1,3-Dichloropropene <5.0 
trans-1,3-Dichloropropene <5.0 
E thylbenz ene <5.0 
2-Hexanone <50 
4-Methyl-2-Pentanone <50 
Methylene Chloride <5.0 
Styrene <5.0 
1,1,2,2-Tetrachloroethane <5.0 
Te t rachloroe thene <5.0 
1.1.1-Trichloroethane 590 
1.1.2-Trichloroethane <5.0 
Trichloroethene 270 
Toluene <5.0 
Vinyl Acetate <10.0 
Vinyl Chloride <10 
Xylene, Total <5.0 

WW Engineering & Science\/^' 
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ENVIRONMENTAL LABO RATORY D I V I S O N 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

VOLATILE ORGANICS 
nSEFA-8240 SCAN 

Keystone Steel & Wire 
Proj: Quarterly Groundwater 

Monitoring 
Subm: August 28, 1992 Submittal 
Sample: P-6 

Stibmittal Number 29276- 28 
Date Sait5)led: 08/27/92 Time: 09:55 
Date Received: 08/28/92 Time: 09:00 
Analysis Date: 08/31/92 
Sample No: 30583 

Parameter Result Parameter Result 
ug/1 ug/1 

Acetone <1000 1,2-Dichloropropane <50 
Benzene <50 cis-1,3-Dichloropropene <50 
B r omodi chl o rome thane <50 trans-1,3-Dichloropropene <50 
Bromoform <50 Ethylbenzene <50 
£romomethane <100 2-Hexanone <500 
^•^thyl Ethyl Ketone <1000 4-Methyl-2 -Pentanone <500 
F^rbon Disulfide <50 Methylene Chloride <50 
Carbon Tetrachloride <50 Styrene <50 
Chlorobenzene <50 1,1,2,2-Tetrachloroethane <50 
Chloroethane <100 Te t ra chloroethene <50 
2-Chloroethyl Vinyl Ether <100 1,1,1-Trichloroethane 820 
Chloroform <50 1,1,2-Trichloroethane <50 
Chloromethane <100 Trichloroethene 490 
Dibromochloromethane <50 Toluene <50 
1,1-Dichloroethane <50 Vinyl Acetate <100 
1,2-Dichloroethane <50 Vinyl Chloride <100 
1,1-Dichloroethylene 57 Xylene, Total <50 
1,2-Dichloroethene(total) 82 

WW Engineering & Science\(5^' 
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Conventional stripping calculations for: 
Job Number 
Sample Description: 

*»INPUTDATA»» 
AIR Flow (CFM) 
WATER Flow (GPM) 
Diameter (ft) 
Packing Ht. (ft) 
Packing Factor 
Temperature (C) 
Pounds steam per pound 
VGA (regeneration) 

Removal in VGA (%) 

Keystone 
07029 

Keystone Pilot Study Run#2 

••CALCULATED DATA** 
200 Vapor Pressure of water 
20 atTcmp(mmHg) 9.12 

1 HOL (Height of a 
10 Transfer Unit (in)) 25.0 
32 NOL 4.8 
10 LLF 16126.4 

For Pressure Drop Through Tower 
0.00 LiqLoad(lb/hrsqft).... 12749.0 

95 Gas Load (Ib/hr sqft) 1189.3 
X axis value (Treybal 0.379 
Y axis value (Treybal) 0.034 

FEED SOLUBILITY RELATIVE STRIPPING % REMOVAL Theroretical 
COMPONENT C6NC.(bom) LIMrr(DDm) VOLATILITY FACTOR in STRIPPER Rel. Volatility 

MeC12 0.1 20000 4248 3.0 0.9719 
CHC13 0.0 8000 6875 4.8 0.9821 
CC14 0.0 800 51377 35.7 0.9908 

CHL ETHANE 0.0 5740 31650 22.0 0.9902 
1,1 DCA 0.0 5370 7245 5.0 0.9828 
1,2 DCA 0.0 8690 574 0.4 0.3988 2,571 

1,1,1 TCA 0.0 1300 40600 28.2 0.9906 
1,1,2 TCA 0.0 4500 1127 0.8 0.7265 

1,1,2.2 TetCA 0.0 2900 919 0.6 0.6228 
1,1 DCE 0.2 2500 53492 37.2 0.9909 

tr-1,2 DCE 0.1 600 75427 52.4 0.9912 
TCE 0.8 2000 25513 17.7 0.9898 
PCE 0.0 375 21029 14.6 0.9893 

VINYL CHL 0.0 6800 57063 39.7 0.9909 
BENZENE 0.0 1760 9860 6.9 0.9858 
TOLUENE 0.0 566 5153 3.6 0.9771 
XYLENE 0.0 180 9424 6.6 0.9855 

ETHYL BENZ. 0.0 180 13194 9.2 0.9876 
CHLOR BENZ. 0.0 490 6699 4.7 0.9818 

DEE 0.0 75000 1015 0.7 0.6745 
triClF-MEJH 0.0 1100 235444 163.6 0.9916 
diClF-METH 0.0 0 8000 5.6 0.9839 

1,2 DCP 0.0 1000 5335 3.7 0.9779 
2-CLvinylether 0.0 15000 289 0.2 0.8965 

Styrene 0.0 450 3210 2.2 0.9956 
cis-UDCPE 0.0 2800 2313 1.6 0.9946 

PCB-1248 0.0 0 6657 4.6 0.9966 
PCB-1254 0.0 0 5842 4.1 0.9961 

1.2 PPM 

prIc:\new^keystoneV)7029^keysim 1 .xls Pagel 9/16/92 



Conventional stripping calculations for 
-Job Number. 

Keystone 
07029 

Air Flow Rate(CFM) 200 
Water Flow Rate(GPM) 20 

•MASS BALANCE STREAM IDENTinCATION:ALL STREAMS ARE IN LB/HR. Streams are as foUow: 
STREAM 1: Groundwater Feed into System 
STREAM 2: Recycle from VCA Decanter 
STREAM 3: Combined Feed into Tower 
STREAM 4: Effluent from Tower 
STREAM 5: Contaminated Air from Tower 
STREAM 6: Steam into VCA units (regeneration) 
STREAM 7: Clean Air Exit from VCA 
STREAM 8: Condensate Flow from VCA Regeneration 
STREAM 9: Recovered Solvents from Decanter 
••Clean Air Intake is not identified as a STREAM^^ 

COMPONENT STREAM STREAM STREAM STREAM STREAM .• •- • '•'\- 4 (ppb) 5:-. 
MeC12 0.0012 0.0000 0.0012 0.0000 3.4 0.0012 
CHC13 0.0001 0.0000 0.0001 0.0000 0.2 0.0001 
CC14 0.0000 0.0000 0.0000 0.0000 0.0 0.0000 

CHL ETHANE 0.0000 0.0000 0.0000 0.0000 0.0 0.0000 
1.1 DCA 0.0001 0.0000 0.0001 0.0000 0.2 0.0001 
1.2 DCA 0.0000 0.0000 0.0000 0.0000 0.0 0.0000 

1.1.1 TCA 0.0001 0.0000 0.0001 0.0000 0.1 0.0001 
1.1.2 TCA 0.0000 0.0000 0.0000 0.0000 0.0 0.0000 

1.1.2.2 TetCA 0.0000 0.0000 0.0000 0.0000 0.0 0.0000 
1.1 DCE 0.0020 0.0000 0.0020 0.0000 1.8 0.0020 

tr-1.2 DCE 0.0008 0.0000 0.0008 0.0000 0.7 0.0008 
TCE 0.0077 0.0000 0.0077 0.0001 7.8 0.0076 
PCE 0.0003 0.0000 0.0003 0.0000 0.4 0.0003 

VINYL CHL 0.0000 0.0000 0.0000 0.0000 0.0 0.0000 
BENZENE 0.0000 0.0000 0.0000 0.0000 0.0 0.0000 
TOLUENE 0.0001 0.0000 0.0001 0.0000 0.2 0.0001 
XYT.F.NE 0.0000 0.0000 0.0000 0.0000 0.0 0.0000 

ETTIYL BENZ. 0.0000 0.0000 0.0000 0.0000 0.0 0.0000 
CHLOR BENZ. 0.0000 0.0000 0.0000 0.0000 0.0 0.0000 

DEE 0.0000 0.0000 0.0000 0.0000 0.0 0.0000 
triClF-MhTH 0.0000 0.0000 0.0000 0.0000 0.0 0.0000 
diClF-MHTH 0.0000 0.0000 0.0000 0.0000 0.0 0.0000 

1.2 DCP 0.0000 0.0000 0.0000 0.0000 0.0 0.0000 
PCB-1221 0.0000 0.0000 0.0000 0.0000 0.0 0.0000 
PCB-1232 0.0000 0.0000 0.0000 0.0000 0.0 0.0000 
PCB-1242 0.0000 0.0000 0.0000 0.0000 0.0 0.0000 
PCB-1248 0.0000 0.0000 0.0000 0.0000 0.0 0.0000 
PCB-1254 0.0000 0.0000 0.0000 0.0000 0.0 0.0000 

0.0124 0.0000 0.0124 0.0001 14.7 0.0123 
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Conventional stripping calculations for Keystone 
Job Number 07029 
Sample Description: Keystone Pilot Study Test #3 

••INPUT DATA»» 
AIR Flow (CFM) 
WATER Flow (GPM) 
Diameter (ft).. 
Packing Ht. (ft) 
Packing Factor 
Temperature (C) 
Pounds steam per pound 
VOA (regeneration) 

Removal in VGA (%) 

300 
20 

1 
10 
32 
10 

0.00 
95 

••CALCULATED DATA^» 
Vapor Pressure of water 
atTcmp(mmHg) 9.12 
HOL (Height of a 
Transfer Unit (in)) 22.0 
NOL 5.5 
LLF 16126.4 

For Pressure Drop Through Tower 
Liq Load (Ib/hr sqft).... 12749.0 
Gas Load (Ib/hrsqft) 1783.9 
X axis value (Treybal 0.252 
Y axis value (Treybal) 0.077 

FF.F.D SOLUBILITY RELATIVE SnUPPING % REMOVAL Theroretical 1 i i o u LIMTKppm) • VOLATILITY FACTOR in STRIPPER Rel. Volatility 
MeC12 0.0 20000 4248 4.4 0.9886 
CHC13 0.0 8000 6875 7.2 0.9921 
CCM 0.0 800 51377 53.6 0.9954 

CHL ETHANE 0.0 5740 31650 33.0 0.9951 
1.1 DCA 0.0 5370 7245 7.6 0.9924 
UDCA 0.0 8690 574 0.6 0.5922 2,571 

1,1,1 TCA 0.0 1300 40600 42.3 0.9952 
1,1,2 TCA 0.0 4500 1127 1.2 0.8938 

1,1.2,2 TetCA 0.0 2900 919 1.0 0.8291 
1,1 DCE 0.4 2500 53492 55.8 0.9954 

tr-l,2DCE 0.1 600 75427 78.6 0.9955 
TCE 1.4 2000 25513 26.6 0.9949 
PCE 0.1 375 21029 21.9 0.9948 

VINYL CHL 0.0 6800 57063 59.5 0.9954 
BENZENE 0.0 1760 9860 10.3 0.9934 
TOLUENE 0.0 566 5153 5.4 0.9904 
XYI.F.NE 0.0 180 9424 9.8 0.9933 

ETHYL BENZ. 0.0 180 13194 13.8 0.9941 
CHLOR BENZ. 0.0 490 6699 7.0 0.9920 

DEE 0.0 75000 1015 1.1 0.8642 
triClF-Mh'lH 0.0 1100 235444 245.5 0.9956 
diClF-MElH 0.0 0 8000 8.3 0.9928 

1,2 DCP 0.0 1000 5335 5.6 0.9906 
2-Q-vinylether 0.0 15000 289 0.3 0.8965 

Styrene 0.0 450 3210 3.3 0.9956 
cis-l,3DCPE 0.0 2800 2313 2.4 0.9946 

PCB-1248 0.0 0 6657 6.9 0.9966 
PCB-1254 0.0 0 5842 6.1 0.9961 

2.1 PPM 
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Conventional stripping calculations fon 
Job Number: 

Keystone 
07029 

Air Flow Rate(CFM). 
Water Flow Rate(GPM) 

300 
20 

•MASS BALANCE STREAM roENTinCAT10N:ALL STREAMS ARE IN LB/HR. Streams are as foUow; 
STREAM 1: Groundwater Feed into S ystem 
STREAM 2: Recycle from VGA Decanter 
STREAM 3: Combined Feed into Tower 
STREAM 4: Effluent from Tower 
STREAM 5: Contaminated Air from Tower 
STREAM 6: Steam into VCA units (regeneration) 
STREAM 7: Clean Air Exit ftom VCA 
STREAM 8: Condensate Flow fix)m VCA Regeneration 
STREAM 9: Recovered Solvents from Decanter 
••Clean Air Intake is not identified as a STREAM^^ 

COMPONENT STREAM STREAM STREAM STREAM STREAM 
"i ••• • '••A y (ppb) 5 

MeCl2 0.0000 0.0000 0.0000 0.0000 0.0 0.0000 
CHC13 0.0000 0.0000 0.0000 0.0000 0.0 0.0000 
CCM 0.0000 0.0000 0.0000 0.0000 0.0 0.0000 

CHL ETHANE 0.0000 0.0000 0.0000 0.0000 0.0 0.0000 
1,1 DCA 0.0002 0.0000 0.0002 0.0000 0.1 0.0002 
1,2 DCA 0.0000 0.0000 0.0000 0.0000 0.0 0.0000 

1,1.1 TCA 0.0005 0.0000 0.0005 0.0000 0.2 0.0005 
1,1,2 TCA 0.0000 0.0000 0.0000 0.0000 0.0 0.0000 

1,1,2.2 TetC A 0.0000 0.0000 0.0000 0.0000 0.0 0.0000 
1,1 DCE 0.0038 0.0000 0.0038 0.0000 1.8 0.0038 

tr-l,2DCE 0.0013 0.0000 0.0013 0.0000 0.6 0.0013 
TCE 0.0140 0.0000 0.0140 0.0001 7.1 0.0139 
PCE 0.0010 0.0000 0.0010 0.0000 0.5 0.0010 

VINYL CHL 0.0000 0.0000 0.0000 0.0000 0.0 0.0000 
BEN/.hNE 0.0000 0.0000 0.0000 0.0000 0.0 0.0000 
TOLUENE 0.0000 0.0000 0.0000 0.0000 0.0 0.0000 
XYLENE 0.0000 0.0000 0.0000 0.0000 0.0 0.0000 

ETHYL BENZ. 0.0000 0.0000 0.0000 0.0000 0.0 0.0000 
CHLOR BENZ. 0.0000 0.0000 0.0000 0.0000 0.0 0.0000 

DEE 0.0000 0.0000 0.0000 0.0000 0.0 0.0000 
triClF-METH 0.0000 0.0000 0.0000 0.0000 0.0 0.0000 
diClF-METH 0.0000 0.0000 0.0000 0.0000 ^ 0.0 0.0000 

1,2 DCP 0.0000 0.0000 0.0000 0.0000 0.0 0.0000 
PCB-1221 0.0000 0.0000 0.0000 0.0000 0.0 0.0000 
PCB-1232 0.0000 0.0000 0.0000 0.0000 0.0 0.0000 
PCB-1242 0.0000 0.0000 0.0000 0.0000 0.0 0.0000 
PCB-1248 0.0000 0.0000 0.0000 0.0000 0.0 0.0000 
PCB-1254 0.0000 0.0000 0.0000 0.0000 0.0 0.0000 

0.0207 0.0000 0.0207 0.0001 10.3 0.0206 
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APPENDIX F 
COST ESTIMATES 



* 4 
ENGINEERING COST ESTIMATES: KEYSTONE STEEL & WIRE COMPANY 

Bartonville, Illinois 

PROJECT NUMBER; 07029 

DATE: 3-NOV-92 

MSIS: 
The cost estimates presented are for an 800 gpm ground water recovery system, on-site treatment, secondary use as process cooling water, 
and discharge of treated ground water to the Illinois River via the existing wastewaster treatment plant. 
Costs for obtaining an air discharge permit and modifying Keystone's NPDES surface water discharge permit are not included in these estimates. 
The estimates assume that plant compressed air (90-100 psig) is available for use in controls associated with steam plant tie-in. 
No costs for sales tax are included. 

GENERAL ASSUMPTIONS: 

SHIPPING (%): 
(cost of shipping equipment to site as a percentage of total materials cost) 

CONTRACTOR L.T. & I (%): 
(cost of contractors labor, taxes, and insurance for employees: based on a percentage of installation cost) 

EQUIPMENT PASS-THROUGH (%): 
(pass through cost for a contractor: based on a percentage of total materials cost) 

ENGINEERING: 
(based on project budget) 

CONSTRUCTION MANAGMENT: 
(based on project budget) 

CONTINGENCY (%): 
(based on percentage of total installed equipment cost) 

*Costs shown as line item entries on last page of estimate. 
Unit costs for certain items presented in this estimate taken from 1992 Means Catalogs. 
Other costs presented in this estimate based on vendor quotes or past experience. 

3 

15 

10 

20 
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A 4 
>Iaterials i Materials : Installation Installation • • • .i' 'v' 

ITEM: Estimated .-'^Unit^- Total :\-';;AUnit;;::v; Total 
# ITEM DESCRIPTION :••• UNIT • Quantity Cost Cost : Cost Cost Total Cost 

GROUND WATER RECOVERY AND TRANSMISSION PIPING SYSTEM 
mobilization/demobilization LS 1 $1,000 1.000 $1,000 
10" dia purge well w/15' ss screen, wells B&D EA 2 $7,000 $14,000 $6,000 $12,000 $26,000 
6" dia. purge well w/15' ss screen, wells A&C EA I $4,000 $4,000 $3,500 $3,500 $7,500 
well pump & level control elecbodes, P-1 & P-3 EA 2 $3,500 $7,000 $1,500 $3,000 $10,000 
well pump & level conu-ol electrodes, P-2 EA 1 $4,000 $4,000 $1,500 $1,500 $5,500 
well pump & level control electrodes, P-4 EA I $5,000 $5,000 $1,500 $1,500 $6,500 
8' dia. manhole w/mechanical components EA 4 $3,000 $12,000 $2,500 $10,000 $22,000 
electrical equipment at purge well: EA 4 $2,000 $8,000 $1,000 $4,000 $12,000 
disconnect, I.e. relays, light, arrest., etc. 
3" SDR 11 HDPE piping, buried LF 1.500 $2.58 $3,870 $2.95 $4,425 $8,295 
4" SDR 11 HDPE piping, buried LP 3.500 $3.85 $13,475 $3.80 $13,300 $26,775 
6" SDR 11 HDPE piping, buried LF 1.100 $6.06 $6,666 $3.28 $3,608 $10,274 
8" SDR 11 HDPE piping, buried LF 500 $9.96 $4,980 $5.23 $2,615 $7,595 
trenching: excavation/backfill/compaction LF 6.600 $2.10 $13,860 $5.90 $38,940 $52,800 
pavmt. replacmt.:bit. asphalt; 1.5" binder/U'wear SY 1.400 $3.79 $5,306 $0.77 $1,078 $6,384 
fees re: construction permits/contract bonds LS 1 $3,000 $3,000 $3,000 
3" propeller water flow meter EA 2 $1,100 $2,200 . $500 $1,000 $3,200 
4" propeller water flow meter EA 2 $1,300 $2,600 $600 $1,200 $3,800 
power/control conduit to wells: 

2" PVC in existing trench for transmission lines LF 3.200 $1.07 $3,424 $1.74 $5,568 $8,992 
1" PVC in existing trench for Uansmission lines LF 10.000 $0.49 $4,900 $1.04 $10,400 $15300 

conductors; #6 wire LF 13.200 $0.25 $3,300 $0.31 $4,092 $7,392 
#4 wire LF 19.800 $0.38 $7,524 $0.39 $7,722 $15346 

flow/pressure switch EA 4 $500 $2,000 $500 $2,000 $4,000 
3" sch 40 galv.. piping w/supports LF 60 $9.46 $568 $11.45 $687 $1,255 
4" sch 40 galv.. piping w/supports LF 30 $15.08 $452 $14.10 $423 $875 
air/vacuum relief valve. 1/2" EA 5 $250 $1,250 $300 $1,500 $2,750 
pressure gauges. 1/2" EA 8 $100 $800 $200 $1,600 $2,400 
ball valves. 1/2" EA 22 $80 $1,760 $150 $3,300 $5,060 
ball valves. 3" EA 12 $600 $7,200 $250 $3,000 $10300 
butterfly valves. 3" EA 4 $150 $600 $200 $800 $1,400 
ball valves. 8" EA 2 $1,000 $2,000 $300 $600 $2,600 
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A A 
ITEM 

# 

Materials : Materials ; installation : Inslalialion A • • • •••• •' . • ••• • .. Estimated Unit Total ••• Total J: 
ITEM DESCRIPTION v^^;';;:-UNiT:::r : Quantity ^ •• V' Cost • • Costi':':^ •fe V;Cbst : r. Cost Total Cost 

butterfly valves, 8" EA 2 $800 $1,600 $250 $500 $2,100 
boring & jacking 12" casing under railroad LF 50 $40 $2,000 $260 $13,000 $15,000 
tie-in transmission piping into treatment bldg. LS 1 $500 $500 $500 $500 $1,000 
8" sch 40 galv. piping flgd. w/supports LF 50 $49.94 $2,497 $38.44 $1,922 $4,419 
8" propeller water flow meter EA I $2,200 $2,200 $800 $800 $3,000 
prefilter/strainer EA I $4,000 $4,000 $800 $800 $4,800 
heat tracing for "exposed" 6" piping LF 100 $4.17 $417 $0.76 $76 $493 
insulation for "exposed" 6" piping, 2" thick LF 100 $6.16 $616 $3.56 $356 $972 
thermostat controls for heat tracing LS 1 $500 $500 $200 $200 $700 
misc. electrical & wiring LS 1 $5,000 $5,000 $5,000 $5,000 $10,000 
misc. mechanical & site restoration LS 1 $2,000 $2,000 $2,000 $2,000 $4,000 
misc. fittings & valves LS 1 $5,000 $5,000 $5,000 $5,000 $10,000 

SUBTOTALS $169,100 $177,500 $346,600 

SHIPPING: 
CONTRACTOR LT&l: 
EQUIPMENT PASS THROUGH: 
SUBTOTAL: GROUND WATER RECOVERY 
AND TRANSMISSION PIPING SYSTEM: 

$5,100 
$26,600 
$16,900 
$395,200 
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ITEM 
# 

* 

••i'^'^ilTEMbESCRlPT 
ii. Estimated 

TREATED WATER DISCHARGE TO WIRE MILL/MID MILL COOLINO WATER SYSTEM 
(to NPDES outfall via existing wastewater discharge piping to on-site WWTP) 

mobilization/demobilization 
8" Carbon Steel, buried, coated & wrapped 
trenching; excavation/backrill/compaction 
effluent pumps (800 gpm, 70 psi, SO HP) 
treated water filter/strainer 
tie-in to existing cooling water piping 
air/vacuum relief valve, 1/2" 
pressure gauges, 1/2" 
pneu. actuated valve, 8" w/solen. 
flow meter, 8" propeller 
pressure transmitter/controller 
remote electrical control panel 
power/control conduit to river water pump station, 2" 
power/control wire to river pump station, #4 wire 
8" galv. sch 40 piping, w/supports 
motor control center/starters 
main disconnect/circuit breakers 
misc. electrical & wiring 
misc. mechanical, fittings, & valves 

i, Materials 
^/•.Unit,;;;?: 
?l'-"-^Cost'-''' 

Materials Installation Installation 

Cost) )Cbst l&Cbsi'^ 

LS I $1,000 1,000 $1,000 
LF 150 $14.51 $2,177 $6.47 $971 $3,147 
LP 150 $2.10 $315 $5.90 $885 $1,200 
EA 2 $9,000 $18,000 $3,250 $6,500 $24,500 
EA 2 $5,000 $10,000 $500 $1,000 $11,000 
LS 1 $1,000 $1,000 $2,000 2,000 $3,000 
EA 1 $250 $250 $300 $300 $550 
EA 4 $100 $400 $200 $800 $1,200 
EA 2 $4,500 $9,000 $1,200 $2,400 $11,400 
EA 1 $2,200 $2,200 $800 $800 $3,000 
EA 1 $2,500 $2,500 $1,000 $1,000 $3,500 
LS 2 $3,000 $6,000 $1,500 $3,000 $9,000 
LF 300 $1.07 $321 $1.74 $522 $843 
LF 300 $0.38 $114 $0.39 $117 $231 
LF 30 $49.94 $1,498 $38.44 $1,153 $2,651 
LS 1 $3,000 $3,000 $2,000 $2,000 $5,000 
LS 1 $1,200 $1,200 $1,200 $1,200 $2,400 
LS 1 $10,000 $10,000 $10,000 $10,000 $20,000 
LS 1 $10,000 $10,000 $10,000 $10,000 $20,000 

SUBTOTALS $78,000 $45,600 $123,600 

SHIPPING: $2,300 
CONTRACTOR LT&l: $6,800 
EQUIPMENT PASS THROUGH: $7,800 
SUBTOTAL: TREATED WATER DISCHARGE TO $140,500 
WIRE/MID MILL COOLING WATER SYSTEM: 
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A « 
Materials ' i Materials Installation v Installation 

ITEM Estimated ; Unit Total :v:;:V-:Total:: 
. # • ••-: •• ITEM DESCRIPTION UNIT . Quantity Cost Cost Cost Cost : Total Cost 
AIR STRIPPING TREATMENT SYSTEM 

mobilization/demobilization LS 1 $1,000 $1,000 $1,000 
air strip, tower: 8' dia., 50'H, 304 ss w/platform EA I $75,000 $75,000 $5,000 $5,000 $80,000 
internals: distributor, support plate. 

demister, 304 ss LS I $16,000 $16,000 $2,000 $2,000 $18,000 
packing media CF 1,508 $9.00 $13,572 $3.00 $4,524 $18,096 
blower (including equip, pad), 8,000 cfm EA I $3,400 $3,400 $1,500 $1,500 $4,900 
foundations and structural supports LS 1 $9,000 $9,000 $6,000 $6,000 $15,000 
acid storage tank, 6,000 gal FRP EA I $7,500 $7,500 $1,500 $1,500 $9,000 
acid metering pumps EA 2 $1,200 $2,400 $500 $1,000 $3,400 
in-line pH probe, analyzer, & controller EA 2 $4,000 $8,000 $1,000 $2,000 $10,000 
in-line mixer, 8" FRP w/I50 lb. figs. EA I $3,000 $3,000 $500 $500 $3,500 
level controls EA 2 $800 $1,600 $300 $600 $2,200 
conuol panel/motor control center EA I $25,000 $25,000 $2,500 $2,500 $27,500 
main disconnect/circuit breaker EA I $500 $500 $250 $250 $750 
new electrical service connection LS I $5,000 $5,000 $5,000 $5,000 $10;000 
treatment building (20'x20'): pre-engineered w/HVAC SF 400 $37.50 $15,000 $37.50 $15,000 $30,000 
containment dike/bldg. sump/tanker containment/found LS I $5,000 $5,000 $2,500 $2,500 $7,500 
air compressor EA I $3,500 $3,500 $1,000 $1,000 $4,500 
sump pump EA I $600 $600 $1,200 $1,200 $1,800 
pressure switch EA I $500 $500 $500 $500 $1,000 
pressure gauges EA 4 $100 $400 $200 $800 $1,200 
1/2" 304 SS Sch 10 piping LF 40 $3.33 $133 $4.26 $170 $304 
I"304SSSch 10 piping LF 75 $5.26 $394 $5.18 $389 $783 
3" FRP piping, 150 lb. flgd. LF 30 $13.20 $396 $9.10 $273 $669 
6" FRP piping, ISO lb. flgd. LF 30 $22.80 $684 $14.00 $420 $1,104 
8" FRP piping, 150 lb. Ogd. LF ISO $29.85 $4,478 $17.85 $2,678 $7,155 
heat tracing for "exposed" 8" piping LF 90 $4.42 $398 $1.01 $91 $489 
insulation for "exposed" 8" piping, 2" thick LF 90 $9.09 $818 $5.10 $459 $1,277 
thermostat control for heat tracing LS I $500 $500 $200 $200 $700 
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ITEM # ••• •.• ITCM DESCRIPTION- ' ' ';;:^T5-'(:'--:''UNiT^^ 

: Materials 
.-•.i" ',:Unit . 

Cost"'''v':' 

:: Materials :i Installation 

Cosi'^V-;':: 

ii; Installation 

misc. electrical/wiring/conlrols LS I $5,000 $5,000 $5,000 $5,000 $10,000 
misc. site improveinenls/restoration LS 1 $2,000 $2,000 $2,000 $2,000 $4,000 
misc. equipment rental LS 1 $1,500 $1,500 $1,500 
misc. mechanical, fittings, valves, & piping LS 1 $15,000 $15,000 $30,000 $30,000 $45,000 

SUBTOTALS $224,800 $97,600 $322,400 

SHIPPING: 
CONTRACTOR LT&l: 
EQUIPMENT PASS THROUGH: 
SUBTOTAL: AIR STRIPPING 
TREATMENT SYSTEM 

$6,700 
$14,600 
$22,500 
$366,200 
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Materials Materials Installation h Installation h 
I'lEM- : ••"•5• Unit Total ibJiiiiSTptal; • •• • ;• 

:i:'i•i:1TEM:DKCRIPTI6N|•'^:^^^^^ Jt UNIT S: "S; • 6uan tity hi'; Price Price fc'ii'jf'piiceSSiii'i Total Price 

Ground Water Recovery & Transmission Piping 
Treated Water Discharge 
Air Stripping Treatment System 

SUBTOTALS 

$169,100 
$78,000 

$224,800 
$471,900 

$177,500 
$45,600 
$97,600 

$346,600 
$123,600 
$322,400 

$320,700 $792,600 

SHIPPING $14,100 
CONTRACTOR LT&I $48,000 

EQUIPMENT PASS-THROUGH $47,200 
INSTALLED EQUIPMENT SUBTOTAL $901,900 

CONTINGENCY (20%) $180,400 
ENGINEERING' $131,700 

CONSTRUCTION MANAGEMENT $128,200 
STARTUP/O&M MANUALS $20,000 

TOTAL' $1,362,200 
TOTAL CAPITAL COST (rounded) $1,362,000 
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OPERATING COST ESTIMATES: 

PROJECT NUMBER: 

DATE: 

Keystone Steel & Wire Company 

07029 

23-Oct-92 

GENERAL ASSUMPTIONS: 
1. Operating cost estimates assume that the total ground water purge rate is 550 gallons per minute, 

based on results of ground water modeling. 
2. On-site electricity cost is approximately S0.035 per kilowatt-hour. 
3. The operations and maintenance labor, equipment repair, and monitoring 

costs presented here are based on past experience. 
4. The operating cost estimates are based on operation 355 days per year, which allows for 

approximately ten days of equipment failures/scheduled shutdowns for maintenance per year. 
5. Plant compressed air is currently available for pneumatic controls at no additional charge. 
6. The existing river water pumping station supplies plant cooling water system at a pressure of 60 psig. 

1. AIR STRIPPING TREATMENT SYSTEM 

power requirements: 
purge well pumps (60 hp) KWHR 381,355 S0.035 $13,347 
transfer and metering pumps (50 hp) KWHR 317,796 $0,035 $11,123 
blower (15 hp) KWHR 95,339 $0,035 $3,337 
misc. power, compressor, etc. KWHR 31,780 $0,035 $1,112 

acid: 
98% H2S04 (24 gal/1,000 gal) GAL 67,478 $0.70 $47,235 

labor: 
checking operations HR 355 $50 $17,750 
equipment maintenance/repair HR 400 $50 $20,000 
administration HR 208 $50 $10,400 
misc. labor HR 104 $50 $5,200 

equipment maintenance/repair LS 1 $10,000 $10,000 
pack, replace/dispyinstal. (1 per 3 yrs.) CF 503 $35 $17,592 
monitoring (analytical): 

air stripper influent/effluent (weekly) EVENT 52 $250 $13,000 
SUBTOTAL $170,000 

MISC. PROFESSIONAL SERVICES $10,000 
ANNUAL OPERATING COST - $180,000 
AIR STRIPPING TREATMENT SYSTEM 
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APPENDIX G 
AIR DISCHARGE PERMIT APPLICATION 

FOR FULL-SCALE TREATMENT 



STATE OF ILLINOIS 
ENVIRONMENTAL PROTECTION AGENCY 
DIVISION OF AIR POLLUTION CONTROL 

2200 CHURCHILL ROAD 
SPRINGFIELD. ILLINOIS 62794-9276 

APPLICATION FOR PERMIT^, 

IxJ CONSTRUCT [x] OPERATE 

NAME OF EQUIPMENT TO BE QPATIT ATP QTBTPPTWr coNSTPiiCTFn OB OPERATED *^1* SCALE AIR STRIPPING SYS:(pt 

FOR AGENCY USE ONLY 

in NO 

PERMIT NO 

DATE 

1a. NAME OF OWNER: 
KEYSTONE CONSOLIBATED INDUSTRIES. INC. 

2a, NAME OF OPERATOR: 
FPTQTOWP CTPITT AMn IITPV f 

1b STREET ADDRESS OF OWNER; 
5430 LBJ FREEWAY 

2b. STREET ADDRESS OF OPERATOR: 
7000 SW ADAMS STREET 

2c. CITY OF OPERATOR. 
PEORIA 

Id. STATE OF OWNER: 1e. ZIP CODE: 
TX 75250 

2d. STATE OF OPERATOR: 2e. ZIP CODE: 
IL 61641 

3a. NAME OF CORPORATE DIVISION OR PLANT: 
SAME AS AROVE 

3b. STREET ADDRESS OF EMISSION SOURCE: 
7000 SH ADAMS STREET 

3c. CTIY OF EMISSION SOURCE: 

r£&KIA 
3d. LOCATED WITHIN CITY 
LIMITS: QYES IJJNO 

3e. TOWNSHIP: 3f. COUNTY: 
PEORIA 

3g. ZIP CODE: 1 
61641 1 

3c. CTIY OF EMISSION SOURCE: 

r£&KIA 
3d. LOCATED WITHIN CITY 
LIMITS: QYES IJJNO 

3f. COUNTY: 
PEORIA 

3g. ZIP CODE: 1 
61641 1 

4. ALL COfg|Sgi5,lgE,(OE ^ TCLEP)^IJUI^|^_5555GENCY TO CALL: 

6. ADDRESS FOR CORRESPONDENCE: (CHECK ONLY ONE) 

Y OWNER OPERATOR EMISSION SOURCE 

7. YOUR DESIGNATION FOR THIS APPLICATION 

KEYSTRIP 

8. THE UNDERSIGNED HEREBY MAKES APPLICATION FOR A PERMIT AND CERTIFIES THAT THE STATEMENTS CONTAINED HEREIN ARE TRUE AND 
CORRECT, AND FURTHER CERTIFIES THAT ALL PREVIOUSLY SUBMITTED INFORMATION REFERENCED IN THIS APPLICATION REMAINS TRUE. 
CORRECT AND CURRENT, BY AFFIXING HIS SIGNATURE HERETO HE FURTHER CERTIFIES THAT HE IS AUTHORIZED TO EXECUTE THIS APPLICATION 

AUTHORIZED SIGNATURE(S);, 

BY 
SIGNATURE 

DALE L. PENNINGTON. P.E. 
DATE 

BY, 
SIGNATURE DATE 

TYPED OR PRINTED NAME OF SIGNER 
MANAGER ENERGY & ENVIRONMENTAL ENGINEERING 

TITLE OF SIGNER 

TYPED OR PRINTED NAME OF SIGNER 

TITLE OF SIGNER 

(A) THIS FORM IS TO PROVIDE THE AGENCY WITH GENERAL INFORMATION ABOUT THE EQUIPMENT TO BE CONSTRUCTED OR OPERATED. THIS FORM 
MAY BE USED TO REQUEST A CONSTRUCTION PERMIT, AN OPERATING PERMIT, A CONSTRUCTION OR OPERATING PERMIT. 

(B) ENTER THE GENERIC NAME OF THE EQUIPMENT TO BE CONSTRUCTED OR OPERATED. THIS NAME WILL APPEAR ON THE PERMIT WHICH MAY BE 
ISSUED PURSUANT TO THIS APPLICATION. THIS FORM MUST BE ACCOMPANIED BY OTHER APPLICABLE FORMS AND INFORMATION. 

C) PROVIDE A DESIGNATION IN ITEM 7 ABOVE WHICH YOU WOULD LIKE THE AGENCY TO USE FOR IDENTIFICATION OF YOUR EQUIPMENT. YOUR 
DESIGNATION WILL BE REFERENCED IN CORRESPONDENCE FROM THIS AGENCY RELATIVE TO THIS APPLICATION. YOUR DESIGNATION MUST NOT 
EXCEED TEN (10) CHARACTERS. 

(D) THIS APPLICATION MUST BE SIGNED IN ACCORDANCE WITH 35 ILL. ADM. CODE 201.154 OR 201.159 WHICH STATES: 'ALL APPLICATIONS AND SUPPLE 
MENTS THERETO SHALL BE SIGNED BY THE OWNER AND OPERATOR OF THE EMISSION SOURCE OH AIR POLLUTION CONTROL EQUIPMENT, OR THEIf] 
AUTHORIZED AGENT, AND SHALL BE ACCOMPANIED BY EVIDENCE OF AUTHORITY TO SIGN THE APPLICATION." 

IF THE ONWER OR OPERATOR IS A CORPORATION, SUCH CORPORATION MUST HAVE ON FILE WITH THE AGENCY A CERTIFIED COPY OF A RESOLU
TION OF THE CORPORATION'S BOARD OF DIRECTORS AUTHORIZING THE PERSONS SIGNING THIS APPLICATION TO CAUSE OR ALLOW THE CON
STRUCTION OR OPERATION OF THE EQUIPMENT TO BE COVERED BY THE PERMIT. 

IL 532-0238 
APC200 Rev. 8/89 
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DOES THIS APPLICATION CONTAIN A PLOT PLAN/MAP: 

VES I ' X NO 
IF A PLOT PLANA^AP HAS PREVIOUSLY BEEN SUBMITTED, SPECIFY; 
AGENCY I.D. NUMBER APPLICATION NUMBER. 

IS THE APPROXIMATE SIZE OF APPUCANT'S PREMISES LESS THAN 1 ACRE? 

' ' " Y I NO: SPECIFY "inn YES ACRES 

10. DOES THIS APPUCATION CONTAIN A PROCESS FLOW DIAGRAM(S) THAT ACCURATELY AND CLEARLY REPRESENTS CURRENT 
PRACTICE. 

[NO YES 

1 la. WAS ANY EQUIPMENT. COVERED THIS APPLICATION. OWNED 
OR CONTRACTED FOR. BY THE APPLICANT PRIOR TO APRIL 14. 1972: 

lib. HAS ANY EQUIPMENT. COVERED BY THIS APPLICA 
HON. NOTPREVIOUSLY RECEIVED AN OPERATING 
PERMIT: 

YES NO YES NO 

IF -YES" ATTACH AN ADDITIC3NAL SHEET. EXHIBIT A. THAT: 
(a) LISTS GR DESCRIBES THE EQUIPMENT 
(b) STATES WHETHER THE EQUIPMENT WAS IN CQMPLIANCE 

WITH THE RULES AND REGULATIONS GOVERNING THE 
CONTROL OF AIR POLLUTION PRIOR TO APRIL 4.1972 

IF -YES-. ATTACH AN ADDITIONAL SHEET. EXHIBIT B. THAT: 
(a) 
(b) 

(e) 

LISTS OR DESCRIBES THE EQUIPMENT 
STATES WHETHER THE EQUIPMENT 
(I) IS ORIGINAL OR ADDITIONAL EQUIPMENT 
m REPLACES EXISTING EQUIPMENT. OR 
(Ul) MODIFIES EXISTING EQUIPMENT 
PROVIDES THE ANTICIPATED OR ACTUAL DATES OF 
THE COMMENCEMENT OF CONSTRUCTION AND THE 
START-UP OF THE EQUIPMENT 

12. IF THIS APPLICATION INCORPORATES BY REFERENCE A PREVIOUSLY GRANTED PERMIT(S). HAS FORM APC-210. "DATA AND 
INFORMATION—INCORPORATION BY REFERENCE" BEEN COMPLETED. 

13. DOES THE STARTUP OF AN EMISSION SOURCE COVERED BY THIS APPUCATION PRODUCE AIR CONTAMINANT EMISSION IN 
EXCESS OF APPUCABLE STANDARDS: 

X J NO YES 
IF -YES." HAS FORM APC-203. "OPERATION DURING STARTUP" BEEN COMPLETED FOR THIS SOURCE. 

YES [ 1 NO 

14. DOES THIS APPLICATION REQUEST PERMISSION TO OPREATE AN EMISSION SOURCE DURING MALFUNCTIONS OR 
BREAKDOWNS: 

YES NO 
IF "YES," HAS FORM APC-204, "OPERATION DURING MALFUNCTION AND BREAKDOWN" BEEN COMPLETED FOR THIS SOURCE 

YES I NO 

15. IS AN EMISSION SOURCE COVERED BY THIS APPLICATION SUBJECT TO A FUTURE COMPLIANCE DATE: 

I YES I X I NO 
IF "YES," HAS FORM APC-202, "COMPLIANCE PROGRAM & PROJECT COMPLETION SCHEDULE," BEEN COMPLETED FOR THIS 
SOURCE: 

YES NO 

16. DOES THE FACILITY COVERED BY THIS APPUCATION REQUIRE AN EPISODE ACTION PLAN (REFER TO GUIDELINES FOR 
EPISODE ACTION PLANS): 

YES X NO 

17. LIST AND IDENTIFY ALL FORMS, EXHIBITS, AND OTHER INFORMATION SUBMITTED AS PART OF THIS APPLICATION. INCLUDE THE 
PAGE NUMBERS OF EACH ITEM (ATTACH ADDITIONAL SHEETS IF NECESSARY): 

TOTAL NUMBER OF PAGES 

IL 532-0238 
APC200 Rev. 8/89 
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STAH OF ILLINOIS 
ENVIRONMENTAL PROTEaiON AGENCY 
DIVISION OF AIR POLLUTION CONttOL 

2200 CHURCHILL ROAD 
SPRINGFIELD, ILLINOIS 62T06 

Tta Aaancv • aulhonzad to toqux tt« mfennition undtr iHmoit 
Rovaad StatulM. 1979. Clwptar 11112. SKl«n 1039 DiscKnurc 
Of ttiit Momanon a nound unbr thit Soctcn Faikm to oo to m»y 
orawmt thi (onn from bomg procMiod and ceuU ratult m vou' 

m dataad. This form hat baan approved b* the Formt 
Manaeamant Canter. 

•DATA AND INFORMATION 
-

PROaSS EMISSION SOURCE 

4 

•THIS INFORMATION FORM IS TO BE COMPLETED TOR AN EMISSION SOURtt OTHER THAN A FUEL COMBUSTION EMISSION SOURa OR AN 
INCINERATOR. A FUEL COMBUSTION EMISSION SOURCE IS A FURNAa, BOILER, OR SIMILAR EQUIPMENT USED PRIMARILY FOR PRODUCING 
HEAT OR POWER BY INDIRECT HEAT TRANSFER. AN INCINERATOR IS AN APPARATUS IN WHICH REFUSE IS BURNED. 

1. NAME OF PLANT OWNER: 
KEYSTONE CONSOLIDATED INDUSTRIES 

2. P4AME OF CORPORATE DIVISION OR PLANT (IF DIFFERENT FROM 
OWNER):JJEYSTONE STEEL AND WIRE CO. 

3. STREET ADDRESS OF EMISSION SOURCE: 
7nnn <zu ATTAMS 

4. CITV OF EMISSION SOUUU: 
PEORIA 

GENERAL INFORMATION 

5. NAME OF PROCESS: 
AIR STRIPPING 

6. NAME OF EMISSION SOURa EQUIPMENT: 
AIR STRIPPING TOWER 

7. EMISSION SOURCE EQUIPMENT MANUFACTURER 
NA 

8. MODEL NUMBER: 
NA 

9. SERIAL NUMBER: 
NA 

10. FLOW Dt.-.CP.».M OESIONAflONdi OF £Mlii:ON tOOKLt: 
( SEE ATTACHED DIAGRAMS "L 

11. IDENTITY(S) OF ANY SIMILAR SOURCE(S) AT THE PLANT OR PREMISES NOT COVBED BY THE FORM (IF THE SOURa IS COVERED BY ANOTHER 
APPLICATION, IDENTIFY THE APPLICATION): 

12. AVERAGE OPERATING TIME OF EMISSION SOURCE: 
24 HRS/DAY 7 DAYS/WK 52 WICSAR 

13. MAXIMUM OPERATING TIME OF EMISSION SOURa: 
24 HRS/DAY 7 DAYS/WK ^ WKS/YR 

M. PERCENT OF ANNUAL THROUGHPUT: 
DEC-FEB 91; % MAR-MAY 71; % JUN-AUG 71^ % SEPT-NOV 75 * 

INSTRUaiONS 

1. 
2. 

3. 

4. 
5. 

COMPLETE THE ABOVE IDENTIFICATION AND GENERAL INFORMATION SEaiON. 
COMPLETE THE RAW MfTERIAL, PRODUCT, WASTE MATERIAL, AND FUEL USAGE SEaiONS FOR THE PARTICULAR SOURCE EQUIPMENT. 
COMPOSITIONS OF MATERIALS MUST BE SUFFICKNTLY DETAILED TO ALLOW DETERMINATION OF THE NATURE AND QUANTITY OF POTENTIAL 
EMISSIONS. IN PARTICULAR, THE COMPOSITION OF PAINTS, INKS, ETC., AND ANY SOLVENTS MUST BE FULLY DETAILED. 
EMISSION AND EXHAUST POINT INFORMATION MUST BE COMPLETED, UKa.ESS EMISSIONS ARE EXHAUSTED THROUGH AIR POLLUTION 
CONTROL EQUIPMENT. 
OPERATING TIME AND CERTAIN OTHER IHMS REQUIRE BOTH AVERAGE AND MAXIMUM VALUES. 
FOR GENERAL INFORMATION REFER TO "GENJRM. INSTRUCTIOHIS FOR PERMIT APPLICATIONS," APC-201. 

DEFINITIONS 

AVERAGE - THE VALUE THAT SUMMARIZES OR REPRESENTS THE GENERAL CONDITION OF THE EMISSION SOURCE, OR THE GENEPuM. STATE OF 
PRODuaiON OF Tnt EMISSI6N sOuftCt. SPECIFICJSEV; 

AVERAGE OPERATING TIME - ACTUAL TOTAL HOURS OF OPERATION FOR THE PRECEDING TWELVE MONTH PERIOD. 
AVERA'-JE RATE - ACTUAL TOTAL QUANTITY OF "MATERIAL' FOR THE PRECEDING TWELVE MONTH PERIOD. DIVIDED BY TW AVERAGE 

OPERATING TIME. 
AVERAGE OPERATION - OPERATION TYPICAL OF THE PREaDING TWELVE MONTH PERIOD, AS REPRESENTED BY AVERAGE OPERATING TIME 

AND AVERAGE RATES. 

M • XIMUM - THE GREATEST VALUE AHAINABLE OR AHAINED FROM THE EMISSION SOURCE, OR THE PERIOD OF GREATEST OR UTMOST 
PRODUCTION OF THE EMISSIClKl SOURCE. iKClFICALLY; 

MAXIMUM OPERATING TIME - GREATEST EXPECTED TOTAL HOURS OF OPERATIONS FOR ANY TWELVE MONTH PERIOD. 
MAXIMUM RATE - GREAnST QUANTITY OF "MATERIAL" EXPECTED PER ANY ONE HOUR OF OPERATION. 
MAXIMUM OPERATION - GREATEST EXPECHD OPERATION, AS REPRESENTED BY MAXIMUM OPERATING TIME AND MAXIMUM RATES. 

U S32-0250 
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RAW MATERIAL INFORMATION 

NAME OF RAW MATERIAL 
AVERAGE RATE 

PER IDENTICAL SOURCE 
MAXIMUM RATE 

PER IDENTICAL SOURCE 

20a. b. 
LB/HR 

c. 
LB'HR 

21a. b. 
LB/HR 

c. 
LB/HR 

22a. b. 
LB/HR 

c. 
LB/HR 

23a. b. 
LB/HR 

c. 
LB/HR 

24a. b. 
LB/HR 

c. 
LB/HR 

PRODUCT INFORMATION 

NAME OF PRODUa 
AVERAGE RATE 

PER IDENTICAL SOURa 
MAXIMUM RATE 

PER IDENTICAL SOURa 

30o. 
TRICHLOROETHYLENE 0.20 LB/HR 

c. 
0.86 LB/HR 

31a. 

1.1.1-TRICHLOROETHANE 
b. 

0.12 LB/HR 
e. 

0.53 LB/HR 

32a. OTHER VOCs (1,1-DCE, 1,2-DCE, PCE, b. 
LB/HR 

c. 
LB/HR 

33a. 
1,2-DCA, 1,1-DCA, VINYL CHLORIDE, 0.12 LB/HR 

c. 0-58 ^/HR 
34a. 

TOLUENE, CHLOROFORM, CHLOROETHANE, LB/HR 
c. 

LB/HR 

CARBON TETRACHLORIDE, METHYLENE CHLORIDE) 

WASTE MATERIAL INFORMATION 

NAMIE OF WASTE MATERIAL 
AVERAGE RATE 

PER IDENTICAL SOURa 
MAXIMUM RATE 

PER IDENTICAL SOURa 

40a. b. 
LB/HR 

c. 
LB/HR 

41a. b. 
LB/HR 

c. 
LB/HR 

42a. 
LB/HR 

c. 
LB/HR 

43c. 
LB/HR 

c. 
LB/HR 

44a. 
LB/HR 

c. 
LB/HR 

•FUEL USAGE INFORAVLTION 

FUEL USED TYPE HEAT CONTENT 

50a. NATURAL GAS • b. e. 1000 BTU/SCF 
OTHER GAS • BTU/SCF 

OIL • BTU/GAL 
COAL • BTUAB 
OTHER • BTUAB 

jdAVERAGE FIRING RATE PER IDENTICAL SOURa: 1 e. MAXIMUM FIRING RATE PER IDENTICAL SOURCE: 
BTU/HR 1 BTU/HR 

•THIS SeaiON IS TO BE COMPLETED FOR ANY FUEL USED DIRECTLY IN THE PROCESS EMISSION SOURCE, E.G. GAS IN A DRYER, OR COAL IN A 
MELT FURNACE. 
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'EMISSION INFORMATION 

SI. NUMBER OF IDENTICAL SOURCES (DESCRIBE AS REQUIRED); 

AVERAGE OPERATION 

CONTAMINANT 
CONCENTRATION OR EMISSION RATE PER IDENTICAL METHOD USED TO DETERMINE CONCENTRATION OR 

EMISSION RATE 

PARTICULATE 
MATTER 

52o. 

GR/5CF 

b. 

LB/HR 

c. 

CARBON 
MONOXIDE 

53o. PPM 
(VOL) 

b. 
LB/HR 

c. 

NITROGEN 
OXIDES PPM 

(VOL) 

b. 
LB/HR 

c-

ORGANIC 
MATERIAL 

55o. PPM 
(VOL) 

b. 
0.45 LB/HR 

e. 
SEE ATTACHED REPORT 

SULFUR 
DIOXIDE 

56Q. PPM 
(VOL) 

b. 
LB/HR 

C. 

"OTHER 
(SPECIFY) 

57° • PPM 
(VOL) 

b. 

LB/HR 

e. 

CONTAMINANT 
CONCENTRATION OR EMISI 
SOURCE 

MAXIMUM OPERATIC 

SION RATE PER IDENTICAL 

IN 

METHOD USED TO DETERMINE CONCENTRATION OR 
EMISSION RATE 

PARTICULATE 
MAHER 

SBG. 
GR/SCF 

b. 
LB/HR 

c. 

CARBON 
MONOXIDE 

5'°- PPM 
(VOL) 

b. 
LB/HR 

c. 

NITROGEN 
OXIDES 

«><•• PPM 
(VOL) 

b. 

LB/HR 

e. 

ORGANIC 
MATERIAL PPM 

(VOL) 1-9^ LB/HR SEE ATTACHED REPORT 
SULFUR 
DIOXIDE 

62o. pp^ 
(VOL) 

b. 
LB/HR 

c. 

** OTHER 
(SPECIFY) 

63o. PPM 
(VOL) 

b. 
LB/HR 

c« 

* ITEMS 52 THROUGH 63 NEED NOT BE COMPLETED IF EMISSIONS ARE EXHAUSTED THROUGH AIR POLLUTION CONTROL EQUIPMENT. 
""OTHER" CONTAMINANT SHOULD BE USED FOR AN AIR CONTAMINANT NOT SPECIFICALLY NAMED ABOVE. POSSIBLE OTHER CONTAMINANTS 

ARE ASBESTOS, BERYLLIUM, MERCURY, VINYL CHLORIDE, LEAD, ETC. 

EXHAUST POINT INFORMATION 

64. FLOW DIAGRAM DESIGNATION(S) OF EXHAUST POINT; STRIPPING TOWER EXHAUST 

65. DESCRIPTION OF EXHAUST POINT (LOCATION IN RELATION TO BUILDINGS, DIRECTION, HOODING, ETC.): 
SEE FIGURE fc #16 

66. EXIT HEIGHT ABOVE GRADE: 67. EXIT DIAMETER; 
24" 

68. GREATEST HEIGHT OF NEARBY BUILDINGS; 

80' Ft 
69. EXIT DISTANCE FROM NEAREST PLANT BOUNDARY: 

3000' FT 

AVERAGE OPERATION MAXIMUM OPERATION 

70. EXIT GAS TEMPERATURE: 
50 Of 

72. EXIT GAS TEMPERATURE: 

ss 
71. GAS FLOW RATE THROUGH EACH EXIT; 

SCQL finnn 
73. GAS FLOW RATE THROUGH EACH EACH EXIT: 

8000 ^ 
"THIS SECTION SHOULD NOT BE COMPLETED IF EMISSIONS ARE~EXHAUSTED THROUGH AIR POLLUTION CONTROL EQUIPMENT 

APC-220 PAGE 3 OF 3 



APPENDIX H 
WATER DISCHARGE PERMIT APPLICATION 

FOR FULL-SCALE TREATMENT 



The NPDES #IL0002526 
Permit Modification Package for the 
Keystone Steel and Wire Company, 
Peoria, Illinois facility includes the following: 

• Application Form 1 
• Application Form 2D 
• Topography Map 
• Line Drawing 
• Attachment I: Effluent Characteristics 

Keystone Steel and Wire Company 
Peoria, Illinois 
IDL000714881 



APPLICATION FORM I 

Keystone Steel and Wire Company 
Peoria, Illinois 
IDL000714881 



Please pnnt or type m the unshaded areas only 
ifiU-in areas are spaced for elite type, i.e., 12 characters/inch). Form Approved. OMB No. 2040-0086. Approval expires 5-31-92 

FORM 

GENERAL 
x«/EPA 

U.S. CNVIRONMCNTAU PROTECTION AGENCY 

GENERAL INFORMATION 
Consolidated Permits Program 

I Read the "General Instructions" be tore startins I 

EPA l.D. NUMBER \ 
\ \ \ \ \ \ \ 
sill. FACILITY NAME^ 

V. 

\ 

'w, FACILITY 
LOCATION 

\ 

PLEASE PLACE LABEL^II^TmS ̂ ACE 

\ 

I. EPA l.D. NUMBER 
—T—r—I—I— 
ILD000714881 

CENCRAI. INSTPUCTIONS 

If a preprinted label has been provided, affix 
it in the designated space. Review the inform
ation carefully: if any of it is incorrect, cross 
through it and enter the correct data in the 
appropriate fill—in area below. Also, if any of 
the preprinted data is absent rifie area to the 
left of ifie label space lists the information 
that should appear), please provide it in the 
proper fill-in area^sy below. If the label is 
complete and correct, you need not complete 
Items I. III. V. and VI (except Vl-B which 
must be completed regardless). Complete all 
items if no label has been provided. Refer to 
the instructions for detailed item descrip
tions and for the legal authorizations under 
which this data is collected. 

II. POLLUTANT CHARACTERISTICS 

INSTRUCTIONS: Complete A through J to determine whether you need to submit any permit application forms to the EPA If you answer "yes" to any 
questions, you must submit this form and the supplemental form Itod in the parenthesis following the question. Mark "X" in the box in the third column 
if the supplemental form is attached. If you answer "no" to each question, you need not submit any of these forms. You may answer "no" if your activity 
is excluded from permit requirements; see Section C of the instructions. See also, Section D of the instructions for definitions of bold-faced terms. 

SPECIFIC GUESTIONS SPECIFIC QUESTIONS 

A. Is this facility a publicly owned treatment works 
which results m a discharge to waters of the U.S.? 
(FORM 2A) 

X 

C. Is this a facility which currently results in discharges 
to waters of the U.S. other than those described in 
A or 8 above? (xaKsaac) (scc Form 20) 

Does or will this facility (either existing or proposed) 
include a concentrated animal feeding operation or 
aquatic animal production facility which results in a 
dbcharge to waters of the U.S.? (FORM 28) 

^1 

NA 
-IS-

D. It this a proposed facility (other than those described 
in A or B above) which will result in a discharge to 
waters of the U.S.? (FORM 2DI 

X ! 2D 

Does or mill this facility treat, store, or dispose of 
hazardous wastes? (FORM 3) 

(Form updated in 1991) 
Vlll I 

X NA 
_!S_ 

F. Oo you or will you inject at this facility industrial or 
municipal effluent below the lowermost stratum con
taining, within one quarter mile of the well bore, 
underground sources of drinking water? (FORM 4) 

Do you or mill you m|ect at this facility any produced 
mater or other fluids which are brought to the surface 
in connection mitfi conventional oil or natural gas pro
duction. inject fluids used for enhanced recovery of 
oil or natural gas. or inject fluids for storage of liquid 
hydrocarbons' (FC)RM 41 

X 
H. Do you or will you inject at this facility fluids for spe

cial processes such as mining of sulfur by the Frasch 
process, solution mining of minerals, in situ combus
tion, of fossil fuel, or recovery of geothermal energy? 
(FORM 4) 

X 

r Is this facility a proposed stationary source which is 
one of the 28 industrial categories listed in the in
structions and which mill potentially emit 100 tons 
per year of any air pollutant regulated under the 
Clean Air Act and may affect or be located in an 
attainment area? (FORM 5) 

III. NAME OF FACILITY 

X 
J. Is this facility a proposed stationary source which is 

NOT one of the 28 industrial categories .listed in the 
instructions and which will potentially emit 250 tons 
per year of any air pollutant regulated under the Clean 
Air Act and may affect or be located in an attainment 
area? (FORM 5) 

X 



rOMTIMUEO FROM THE FRONT 

A. FIRST B SECOND 

7 
—1—1—r— 
3 3 1. 2 POLLED IRON AND STEEL PRODUCTS JL. 

7 3 3 15 DRAWN CARBON STEEL WIRE 

C. THIRD 0. FOURTH 

7 
1 1 > 

9 5 1. 1 ' "wil^ER MANAGEMENT ( TREATMENT ) 7 
1 1 1 

• • r* 

(specifyi 

1 f 

VI II. OPERATO 

VII. SIC COOES (4-digit. in ordtr of prioritYl^ 

A. NAMC 
—I—I—r I I—TT—I—n—i—I—n—i—r—i—r 
KETSTONE STEEL AND 

M I I I I I I I I I I I 
WIRE COMPANY 

1—r 1 I r II«m VIIl-A also tne 
ownsr? 

• YES 5; NO <€ 
c. STATUS or OPCRATOR lEnter rhf appropruir li-rtcr itiro rhe answer box: if' Other", tpecify.) 

M " PUBLIC (other than federal or tiatt) 
0 - OTHER laptelfy) 

O. PMONE ^arco ruci^ £ nn. / 
— 7 
t n Q 

' ' 1 Q 71 
1 1 I---

7 n 7 0 
• II 1 » , .. .. 

"TT?TOERAL 
S- STATE 
P- PRIVATE 

ripeeify/ 

C. STREET OR P.O. BOX 
"T—I—1 I I I I I I I I I I I I I I I 1 I r~T I I I I 1 I I 
7000 S.-W., ADAMS STREET 

F. CITY OR TOWN 
-I—I—I—I—I—I—I—I—I—I—I—I—I—r I 1 I—i—I—1—r 

g g Q R ]; A . . . 

O.STATE 

I L 

X. EXISTING ENVIRONMENTAL PERMITS^ 

H. ZIP.COOE 
"T—I—I—r~ 

6 16 4 1 

IX. INDIAN LAND. 
It the facility located on Inoian lanaj' 
• YES 3] NO 
sa 

A. NPOES (Discharges to Surface Water) 0. pso iAir i'mrsnonj/rum Proposed Soorcesf 
T ( ' 1 1 1 1 1 1 1 1 1 1 1 1 e ' 1 r 1 1 i i i 1 i T 1 1 1 1 1 

9 N IL0002526 
J 9 P 

It tt ST SB • >t S> s« ST 10 

B. Ulc (L'nderground Injection of Fluids! E. OTHER {sptcifyi 
e T 1 1 1 I r 1 1 i 1 1 1 i 1 • e T 1 1 1 1 1 t 1 1 . 1 1 1 i ' (specify) 

9 
1 g 

U 
14 t 7 

NONE 
St tg 

9 
(specify) 

c. RCRA iHdzar^out Woixtsi E. OTHER (Specify/ 
C T S 1 1 1 1 1 t 1 1 1 1 1 1 e 1 1 T 1 1 1 1 1 i 1 1 1 1111 (specifyi 

9 R 9 
(specifyi 

It *• 1 ? St It. «tl 1 .B: »» 10 

XI. MAP 

Attach to this application a topographic map of the area extending to at least one mile beyond property bounderies. The map must show 
the outline of the facility, the location of each of its existing and proposed intake and discharge struaures, each of its hazardous waste 
treatment, storage, or disposal facilities, and each well where it injects fluids underground. Include all springs, rivers and other surface 
water bodies in the map area. See instructions for precise requirements. 

XII. NATURE OF BUSINESS (provide a brief deteriptionr 

MANDFACTDRING OF IRON AND STEEL INCLDDING SEMI-FINISHING AND FINISHED WIRE PRODUCTS 
AND THE REMEDIATION OF IMPACTED GROUND WATER VIA A TREATMENT SYSTEM (AIR STRIPPER) . 

XIII. CERTIFICATION (leeintmetiontj 

/ certify under pena/ty of law that / have personally examined and am familiar with the information submitted in this application and all 
attachmmts and t/»ar, based on my inquiry of those persons immediately responsible for obtaining the information contained in the 
application, I Mieye that the information is true, accurate and complete. / am aware that there are significant penalties for submitting 
false information, including the possibility of fine and imprisonment. 

A. NAME A OFFICIAL TITLE or pn>ir; 

LESLIE W. PHILLIPS 
VICE-PRESIDENT OF MANUFACTURING 

COMMENTS FOR OFFICIAL USE ONLY^HjHB 

C. DATE SIGNED 

-r "I—I—r 

EPA Form 3S10-1 (8-90) 



APPLICA TION FORM 2D. 

Keystone Steel and Wire Company 
Peoria, Ulinois 
IDL000714881 



^eoMjvoa or B>»-t •» >,«iw«a»a »>o«« c»»*» 
6PA iO Nu>no«r 'coer /'Am ««m I o/ Po/m h 

TT.ffQ90714881 
0M*«» ^CMO-OOM 

ZD 
NPoes 

A - New Sources and New Dischargers 
OEPA Application for Permit to Discharge Process Wastewater 

.. OutlaH LoMOon 

fof tacn omfaii. im iha lantuoa and tenquuoa. ana tfx tyima at tw fe»w<n9 oaif 
Outfall Numoar 

tlitH 

l.jtituda LengitMM 
Oeqi Mmi Sect Oa«t Mmi Sac 

Pacaiwne Waiar inpmpi 

001 40 38 10 89 38 50 UNNAMED STREAM TRIBUTARY TO ILLINOIS RIVER 

1 

1 
II Oiaenarga Oaia>»VAeAMfOt/«<i>«crfoM9</ta.icna'9./>9->/WATER REMEDIATION WILL TENTATIVELY BEGIN 
^PCTATTnw ^ nrsmARCT ON THCS JOINING THE EXISTING LINE WHICH FLOWS TO OUTF/ 

Soufcaa pi Ppilutjow. %np Traattriani Tac^^^olo^lal 

A For each outtail. provide a description ot (11 All operations contributing wastewater to tne ettluent. including 
process wastewater, sanitary wastewater, cooling water, and stormwater runoM; (2) The average flow contrib
uted by each operation; and (3) The treatment received by the wastewater Continue on additional sheets 
i< necessary 

Ourtpii 
Numoer 

1 0p«fai>O«U Conineuling Flew 
EXISTING DISCHARGE 

2. Averae* Flow 
(incluat timtsl 

3 Treaimanc 
(Optcription or LiV Codot from Tpblo 20-11 

001 ROD PICKLING 0.60 MGD MID MILL COLLECTION TANK: 

WIRE DRAWING 0.33 MGD 500,000 GAL TANK, 3.5 

GALVANIZING WIRE, NAILS MGD, 3.0 HR. RETENTION 

AND MISC. PRODUCTS 1.50 MGD TIME. 

MISC. USES AMD PROCESSES 0.82 MGD NEUTRALIZATION TANK: 

COOLING TOWER BLOWDOWN 0.10 MGD 70,000 GAL TANK WITH LIME 

FILTER BACKWASH 0.12 MGD ADDITION, 4.4 MGD FLOW, 

STEAM CONDENSATE 0.03 MGD 20 MIN. RETENTION TIME 

STEAM PLANT BLOWDOWN 0.03 MGD 

GROUND WATER 0.20 MGD 

STORM WATER ( ESTIMATE 0.53 MGD CLARIFICATION/SEDIMENTATION 

FROM PUMP OPERATION ) BASINS: 

MISC. COOLING HATER 0.14 MGD 2-25,000 SURFACE AREA 

BASINS, 88 GAL./DAY/FT 

OVERFLOW RATE 
NEW 

I DISCHARGE: GROUND WATER REMEDIATION 1.15 MGD REMEDIATION VIA AN AIR 
STRIPPING SYSTEM 



Anach a line drawing showing the water flow through the facility. Indicate sources of inuka water, 
operations contribming wastewater to the effluent, and treatment units labeled to correspond to the more 
detailed descriptions m Item lll-A Construct a water balance on the line drawing by showing average flows 
between intakes, operations, treatment units', and outfalls If a water balance cannot be determined (e.g.. for 
certain mining activities), provide a pictorial description of the nature and amount of any sources of water and 
any collection or treatment measures. 

C. Except for storrh runoff, leaks, or spills, will any of tha discharges described m item lll-A be intermittent or 
seasonal? 

O Yes iremoavf rne rer/earing rao/e/ ^ Norgereiiemrvi 

Outfall 
Numper 

1 Fret luency 2 Flew 
Outfall 

Numper 
a Oavs 

Per Week 
rspeciry 
avrreye/ 

b Months 
Per Teer 
ttpeciry 
ereraye; 

e Maximum 
Daily Flow 

lUia 
(mmgai 

b Maximum 
Total Volume 

rapecrFy 
twrn uiuit) 

C Ourition 

On days/ 

IV eredL 

If there IS en aooiicabic production-based ttfiuani guideline or NSPS. for each otitfaM list the estimated level of production iproieaion of 
actual proeuction lewi. net designj. expressed in the terms and units used m the applicable effluent guideline or NSPS. lor each of the 
firsi 3 years of operation If preduoion is iikehr to eery, you mey else submit anarnatnre estimates (ettscn a seoarats sheeil. 

• Ouamm 
•tr 0»* 

e Umttol 
Urnnutm 40CFR420 c Oomnmn ProOua u«i*ri«i etc rxpaciWr 

1780 TONS/DAY (D) 420.43-ELECTRIC FDRNACE STEEL PROHUCTION 

1675 (F) 420.62,63-CCHTlKOnG CASTHTG OF BILLETS 

1609 (G) 420.77(b) (l)-SECTIQN MILL; HOT FOifMING OF BILLETS 

Ml. 
JOtlQ TODS. 

(1)420.92(a) (D-SULFPRIC ACID PICKLING OF HOT ROLLED RODE 

528 ,XD 420.. 122Ib)Xl)-GALVANIZING OF WIRE & WIRE PRQDDCTS. 

Paee 2 of 5 



A,ahdBf 
be discharged from«aeh of Yoiiro«fatie.£aehpertof this ham aMasaasadfierant sat of pollutants and should 
be completed in accordance wtfhihaapacKic instructions for tfiat part Sata for «ach outfall should be on a 
separate page. Attach addhionaiaheets of paper H necessary. 

General Instructions (See teble 2D-2 for Pollutants) 
Each part of this item requests you to provide an estimated daily maximum and average for certain pollutants and 
the source of information. Data for all pollutants in Group A. for all outfalls, must be submitted unless waived by 
the permitting authority. For all outfalls, data for pollutants in Group B should be reported only for pollutants 
which you believe will be present or are limited directly by an effluent limitations guideline or NSPS or indirectly 
through limitations on an iridicator pollutant. 

1. PoHunnt 

2. Maximum 
Daily 
Value 

(inetud» unitt) 

3. Average 
Daily 
Value 

(ineMa units) 
4. Source (see instructions) 

1 

SEE ATTACUl lENT 1: EFn UENT CHAKAC I'ERISTICS 



CONTINUED FROM THE FRONT EPA lO NomO*r iCOOr t'om Htm I o* form li 
ILD000714881 

C. Use the space below to list any of the pollutants listed in Table 2D-3 of the instructions which you know or have 
I reason to believe will be discharged from any outfall. For every pollutant you list, briefly describe the reasons you 

believe it will be present. 

1 Peiiuiani • 2 Wtason lof Di«cr>«f9R 

NONE ARE KNOWN OR BELIEVED PRESENT 

VI Ewqiw—Tvtq Raoon er Watuww Tfvumtw 
If iNara la any la^nnicai avaiuauen eanearning your waatawaiar iraatmoni. including angmaanng rageria or piioi plant tiudiaa. enact ina 
appropriaia Dei baiew 

Q Reoori Available O NoRaeen 

Provide the name and location of any existing plantfs) which, to the best of your knowledge, resembles this 
production facility with respect to production processes, wastewater constituents, or wastewater treatments. 

Name Locanen 

EPA form 3S10-2D If -Sai Paoa 4 a« S 



EPA ID Number tcopy from item one o! form 1) 
ILDOOO?14881 

VII Other Infofmetion/Opfro/ia// 
Use the space below to expand upon any of the above questions or to bring to the attention of the reviewer any 
other information you feel should be considered in establishing permit limitations for the proposed facility. 
Attach additional sheets if necessary. 

This NPDES permit application is a modification of the 
Keystone facility's existing NPDES permit #1110002526. The 
existing permit covers surface water discharges from 
outfalls 001, 002, 003. This modification involves the 
addition of a proposed NPDES point source, a ground water 
remediation system, which is to discharge treated ground 
water to the existing outfall 001. According to the 
Illinois Environmental Protection Agency, since the change 
in discharge only involves outfall 001, this application 
need not provide information on outfalls 002 and 003. 

The ground water remediation system will purge impacted 
ground water and pump it to an air stripping tower. 
Impacted ground water will be contacted with fresh air where 
organic constituents will be transferred to the vapor phase 
and discharged to the atmosphere. Treated water from the 
air stripping tower will be discharged to the wire mill 
water supply system. After being used in the wire mill as 
process and cooling water, it will be discharged to the 
existing waste water treatment system. The compliance 
monitoring point for the discharge from the air stripper 
will be at the discharge of the air stripper effluent pumps, 
prior to mixing with the river water in the supply header. 

The maximum flow (continuous) anticipated is 800 gpm, the 
design capacity of the stripping system. Permit 
calculations are based on this flow rate. Additional wells 
would have to be installed in order to produce a flow 
greater than 650 gpm, but the stripper has been designed to 
treat up to 800 gpm to accommodate possible future wells. 

The effluent characteristics (Attachment I) show the 
existing characteristics and those of the proposed 
remediation system (expected characteristics at air 
stripping effluent).' Calculations for the proposed system 
are based on a maximum flow rate of 800 gpm. It is expected 
that the proposed system will not affect the existing 
outfall's discharge of BOD, COD, TOO, TSS, ammonia, flow, 
temperature, and pH. 

VIII Certification 

I certify under penalty of law that this document and all attachments were prepared under my direction or 
supervision in accordance with a system designed to assure that qualified personnel properly gather and 
evaluate the information submitted. Based on my inquiry of the person or persons who manage the system, or 
those persons directly responsible for gathering the information, the information submitted is. to the best of my 
knowledge and belief, true, accurate, and complete. I am aware that there are significant penalties for submitting 
false information, including the possibility of fine and imprisonment for knowing violations. 

^ Name and Oflicial Title frype orprmlj 

LESLIE W. PHILLIPS, VICE-PRESIDENT OF MANUFACTURING 
C Signature ~ 

EPA Form 3510-20 (9-86) 

B Phone No 

(309) 697-7020 
0 Date Signed 

Paoe 5 oi 5 



TOPOGRAPHIC MAP 

Keystone Steel and Wire Company 
Peoria, Dlinois 
IDL000714881 
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Hazardous Waste Management Units 

1. North Ditch 5. K061 Waste Pile 
2. Mid Mill Ditch 6. Dredge Pile 
3. South Ditch (North and South Halves) 7. Dredge Pile 
4. 24-Hour Retention Reservoir 
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Figure 1 

SITE LOCATION MAP 
Keystone Steel & Wire Company 

Peoria, Illinois 
October1992 07029 



UNE DRAWING 

Keystone Steel and Wire Company 
Peoria, Illinois 
IDL000714881 



# 

ILUNOIS 
RIVER 
WATER 

1.32 
UGD 

0.51 
MOD 

EXISTING 
PUMP STATION 0.81 -

MOD 

TREATED GROUND WATER J-

I.J5 
MOD XO 1 

1.96 
MOD 

0.6 
MOD 

0.01 MOD 
TO 

ATMOSPHERE 
V 

0.6 
UGD 

6.0 
MOD 

WIRE Mia 
:OOUNG TOWER/ 

POND 

T 

0.44 
MOD 

6.33 
UGD 

WIRE DRAWING 

0.3J 
UGD 

WEa WATER 
FROM EXISTING 
ON-SITE WEaS 

«>t 

1.26 
UGD 

0.8 
UGD 

SAND FILTER 

BLOW 
DOWN 

0.1 UGD 

0.7 
UGD 

BACKWASH 
0.12 UGD 

GALVANIZING, 
(WIRE, NAIU & 

JISC. PRODUCTS) 

1.5 
UGD 

0.1 
UGD 

STEAM PLANT 

0.03 UGD I 
CONDENSATE 

RETURN 
0.03 UGD 

TO 
ATMOSPHERE 

O.OI UGD 
TO 

ATMOSPHERE 

0.09 UGD 
STEAM 

STEAM USERS 

0.03 UGD 
CONDENSATE 

NOT RETURNEO 

OUTFAU 001 
3.2 UGD TWO CLARIFIER/ 

SEDIMENTATION 
BASINS 

1.2 UGD 

OUTFALL 
003 

NORTH 
SLUDGE 
LAGOON 

(ALTERNATING) 

1.2 UGD 
m 
OUTFALL 

002 

SOUTH 
SLUDGE 
LAGOON 

4.4 UGD NEUTRAUZATION 
TANK 

4.4 UGD 

SLURRY 
LIME 

0.9 
UGD 

STORM WATER, 
GROUND WATER SUMPS, 
MISC. PROCESS SOURCES 

MID Mia 
COaECTlON 

TANK 

PLANT 
PROCESS 

WASTEWATER 

3.5 UGD 

0.82 
UGD 

BLOW 
DOWN 

0.03 UGD 

KEY-5 
VR110392 

DISCHARGE 
TO 

ILUNOIS RIVER 

iintf o. T». „ 

FLOW SCHEMATIC FOR DISCHARGE 
OF TREATED GROUND WATER TO 

PROCESS COOLING WATER SYSTEM 
KEYSTONE STEEL AND WIRE CO. 

BARTENVILLE, ILLINOIS 
NOVEMBER, 1992 07029 



ATTACHMENT! 

EFFLUENT CHARACTERISTICS 

Keystone Steel and Wire Company 
Peoria, Illinois 
IDL000714881 



THE FOLLOWING PAGES DESCRIBE 
THE CONCENTRATION AND MASS LIMITS IN EFFECT ON EXISTING 

OUTFALL 001 



PLEASE PHI^ '^^YYPE IN THE UNSHADED AREAS ONLY. YOU may reporl lome or all o( 
ihii inlormaiioi. taparala iheatc (uso the teme lormal) inilaad of complating then pages. 
SEE INSTRUCTIONS. 

EPA l.D. NUMBER (copy /rom item 1 of Form 1) 

1LD000714881 
form Approved 
0MB No. 2040-0096 
Approve! oupirot 7-31-66 

# 

V. INTAKE AND EFELUENT CHARACTERISTICS h uiiliiiuri! Itoin puyv J ol Form 2-CI 

rAIlT A Yon iiiu^i pruvulu ihu rubulis o) ul li.'ciiii unc ciiidlysis loi uvffy ijolluidiil in this lable. Compiulf one tahit' (or each outfall. Seu iiiiiruciions for additional details. 

t. POLLUTANT 

2. EFFLUENT 3. UNI 
(tlivcifv It 

ITS 4. INTAKE (optmtiaff 

t. POLLUTANT a. MAXIMUM DAILY VALUE b. MAX,sjyMj.y^g^;v VALUE 
d. NO. OF 

ANALYSES 

3. UNI 
(tlivcifv It bluriJ^) JB TrMM 

b. NO. OF 
ANALYSES 

t. POLLUTANT a. MAXIMUM DAILY VALUE b. MAX,sjyMj.y^g^;v VALUE 
d. NO. OF 

ANALYSES a. CONCEN
TRATION U MASS 

b. NO. OF 
ANALYSES 

t. POLLUTANT 

(a| MAftk M (a| UA%% III 111 MAM 
d. NO. OF 

ANALYSES a. CONCEN
TRATION U MASS 111 coNCaMTnmfiON (i| M*aa 

b. NO. OF 
ANALYSES 

a. Uiochuinical 
Oxyuan Demand 
(OUOr 4.0 124 1 mg/l lbs 
b. Chemical 
Oeyuan Demand 
iCOtif 10.0 310 1 mg/l lbs 
c. Total Organic 
carbon fTOC) 3.7- 115 1 mg/l lbs 
d. Total Suipartdad 8oiHi» nasi 8.0 231.8 3.57 92.6 2.24 59.2 104 mg/l lbs 
e. Ammonia (IM N) 

4.3 133 1 mg/l lbs 
1. FIOM 

VALUE 

4.586 
VALUE 

3.597 3.193 365 MGD 
g, Tamparaiura 
(ufinter) 

VALUE •c 

itummgr) 
VALUE VALUE VALUE 

•c 
i. pH 

MINIMUM 

- 7.B'i 

MAXIMUM 

9.35 

MINIMUM MAXIMUM 
STANDARD UNITS 

PART B - Mark "X" m column 2-a for each pollutant you know or have reason to l>eliuve is present. Mark "X" in column 2-b (or each pollutant you believe to be absent. I( you mark column 2a lor any pollutant 
which^ib limiiud either directly, or indirectly but eapressly. in en eflluent limitations guideline, you must provide the results o( at least one analysis for that pollutant, for other pollutants for which you mark 
column 2a. you must provide quantitative data or an explanation of their presence in your discharge. Complete one table for each outfall. See the instructions for additional details and requiremnnts. 

I. POLLUT
ANT AND 
CAS NO. 

el ovailabler 

i. MAHK 'X 3. EFFLUENT 
b. VALUa 

4. UNITS 5. INTAKE (u/ilimial/ 
a LONG TERM 

AVCHACE VALUE a. MAXIMUM DAILY VALUE 

m— 
COWChWTWATION 

|<| MAM 
COHCMWyWATION 111 MAla -TT 

COHCtWTWTIOH |J| M*ft» 

ct NO. or 
ANAl. 
VSC8 

p. CONCCN-
- NATION tK MASS rr 

CONCCMTMATIOM |a| MA»t 

Uk NO. OP 
ANAL 
VSCS 

a. Bromide 
(24B&B 67-9) X <0.3 <9.3 mg/l lbs 
b. Chlorine, 
Total RaiiUuai X < 0.1 mg/l lbs 

c: Color 
< 5.0 units 

U. Fecal 
Colilorm X 0 l/lOOng 
a. Fluoride 
(16984 46 81 X 0.3 9.3 mg/JL lbs 
f. Niirata-
Niiriia (ui N! 2.05 63.6 mg/l lbs 
EPA Form 3510-2C (Rev. 2-86) PACE V-f CONTINUE ON REVERSE 



1. POLLl^l 'X' EFFLUCNT 4. UNITS 

ANT A rr. ̂  
CAS NO. 

(1/ uvultuhtft 

• 1 Ui 
1.1 •. 9 • 1 

I'MI. • 

n 1,1 
It, 4 « L> 

bl HJ 

a. MAXIMUM DAIt^V UAt-UtJ Lf. M AKiMWitrf 'j 
(tl mm m;' (1. HO.or 

AN AL-
YStS 

a. CONCtN-
TR ATION li. MA99 

> NO - or 
AN Al. 

ANT A rr. ̂  
CAS NO. 

(1/ uvultuhtft 

• 1 Ui 
1.1 •. 9 • 1 

I'MI. • 

n 1,1 
It, 4 « L> 

bl HJ ITF 
1 OMI.CNII.a III.N |.1 (.1 

(. I,s>. L N rir A 1 ft >Ai (..) It) 
i:til4Cl9NTHA 1 lUN 

(3) MA 4-. 

(1. HO.or 
AN AL-
YStS 

a. CONCtN-
TR ATION li. MA99 (•I 

IIINCI NTtlATItlN 
MA4b 

> NO - or 
AN Al. 

U. Nllruu«ii, 
Total Organic 
liu Nt X 206 6390 1 IHR/1 lbs 
h. Oil and 
Graaoa X 6.0 156.82 2.37 67.82 1.82 48.92 104 IDR/I lbs 
1. Phoiphorut 
ra< ri. Total 
(7723 14 0) X <0.02 < 0.62 1 nis/l lbs 
J. Radioactivity 

111 Alpha, 
Total X 
131 Beta, 
Total X 
13) Radlurn, 
Total X 
(4) Radium 
236, Total X 
k. Sulfata 
(a, iO.jt 
114808 79 81 

X 290 8990 1 mg/l lbs 
1. Sulfide 
(otS) X <^0.0A ^1.24 1 mg/1 lbs 
m. Sulfite 
(at SOj) 
114365 4B 31 X <2.0 <62.0 1 mg/l lbs 
n. Surfacunti X <0.1 <3.1 1 mg/1 lbs 
o. Aluminum, 
Total 
|7439-9a5) X 0.05 1.55 1 mg/l lbs 
p. Barium, 
Total 
17440 39-3) X 0.05 1.55 1 mg/l lbs 
q. Boron, 
Total 
(7440 43 8) X 0.18 5.58 1 mg/l lbs 
r. Cobalt, 
Total 
17440 48 4) X <0.01 <0.31 1 mg/l lbs 
1. Iron, Total 
(7439 89 6) X 2.40 69.55 0.46 11.93 0.21 5.67 104 mg/l lbs 
t. Magnailum, 
Total 
17439 95 4) X 20.0 620.0 1 mg/l lbs 

J. Mulybdanum, 
Total 
1/439 98 7) X <0. 02 <0.62 1 mg/l lbs 
V. Manganata, 
Total 
(/439-96 5) X 0.50 1.55 1 mg/l lbs 
v». Tin, Total 
17440 31-6) X <0.02 <0.62 1 mg/l lbs 
a. Titanium, 
Total 
(7440-33-6) X <0.005 < 0.155 1 mg/l lbs 
EPA Form 3610-2C (Rev. 2-86) PAGE'V-2 CONTINUE ON PAGE V - 3 



w 
CONTINUED FROM PAGE 3 OF FORM 2-0 

EPA i.D. NUMBER (copy from I) 

ILD000714881 

OUTFALL NUMBER 

001 

Form Approvert^^^^ 
OMB No 2040 L 
ApprovnteMptrrts 7 3t'88 

PART C - 11 you nrn n ptimiiry industry and this oullnll contains process Wastnv/nlcr. relnr toTatrle 2c-2 in ttie instructions todetormine wtiietr ot the GC/IWtS fractions you must Inst for. Marli "X" in column 
2-a to' all such GC/MS tractions Ibnt apply In your industry and tor ALL Ionic mnlals. cyanides, and total phenols It you are not rnquired to mark column 2-a (spcoiiilary inrfiirtnc^. nnnprncr'.^ 
M'a.rfokvafer oiilfnils, and nonrequirrrf GC/MS frarlinnr). mark "X" in column 2 h tor each pollutant you know or have reason to believe is present. Mark "X" in column 2 dor each pollutant you 
helievn is absent It you mark column 2n lor any poHuinni. you must provide the results ot at least ode analysis for that pollutant. If you mark column 2b for any pollutant, you must provide the results 
of at least one analysis lor that pollutant it vuu know or have reason to hetievn it will be riischarped in rnncentrations of 10 ppb or grealcr II you mark column 2b tor acrnleii\ arrvlr>niliile, 7.1 
dinitiophenol, or 2-methyl-4. 6 dinitrophonol, you must provide the results ot at least one analysis tor each ot those pntlutants which you know or have reason to tirrlirrve that yno disi hanie m 
cnnceMl'.^llonsol 100 ppb or greater Otherwise, lor pollutants tor which you mark column 2h, you must either submit at least one analysis or hnetly describe the reasons the pollutant isenper ledi-. 
bo discharged. Note that there ere 7 pages to this part; please review each caretully. Complete one table {all 7pagas) tor each outtall Sen instructions tor additional details and reciuiremenis. 

I. POLLUTANT 
AND CAS 
NUMBER 
tif itrailiihlr} 

I. asAttK -K- 3. EFFLUENT 4. UNITS 5. INTAKE (opii.m.ili I. POLLUTANT 
AND CAS 
NUMBER 
tif itrailiihlr} 

a.rr 
rtL • 

niMM 

1) .1.-
Lit vrlt 

nr MT 

r. nl:-
l i *> V r-1 

A«»-
«l. »4B 

a. MAXIMUM OAIt.V VALUE b. MAXIMpM 3 
iti nfn 

CLONO VALUE fl NO. or 
ANAL 
VSES 

B. CONCEN
TRATION 

4. AA m me 
A. LONG 

AVENACe 
i TERM 
ZVALUE 

(p) MAS* 

h NO Ot 
ANAL 
VSIS 

I. POLLUTANT 
AND CAS 
NUMBER 
tif itrailiihlr} 

a.rr 
rtL • 

niMM 

1) .1.-
Lit vrlt 

nr MT 

r. nl:-
l i *> V r-1 

A«»-
«l. »4B hi 

CONC f MTn ATIO»« 
U) 

C. ONCA ri«f9*TION 
III u.ia hi 

CONCBNTWATION 
(p) l4At« 

fl NO. or 
ANAL 
VSES 

B. CONCEN
TRATION U. MASm 

\%) z otai-r H-
TM A TtON 

i TERM 
ZVALUE 

(p) MAS* 

h NO Ot 
ANAL 
VSIS 

METALS, CYANIDE, AND TOTAL PHENOLS 
tM. Antimony, 
Total (7440-36-01 X Co. 02 4<.0.62 1 ma/l lbs 
2(ia. Artsnlc, Total 
(7440 38 2) X <LO.005 <.0.155 1 me./1 lbs 
3M. Barylllum, 
Total, 7440 41 7) X ^0.005 < 0.155 1 ma/l lbs 

• 

4M. Cadmium, 
Total (7440 43 S) X <^0.005 4^ 0.155 1 tag/1 lbs 
&M. Chromium, 
Total (7440-47-3) X ^0.01 <1 0.31 1 tag/1 lbs 
BM Cofipar, Total 
(7440-B0 8I X ^0.05 <1.55 1 mg/1 lbs 

7M. Laad, Total 
(7439-92-1) X 0.07 1.93 0.05 1.28 0.013 0.35 104 mg/l lbs 

BM. Marcury, Total 
(7439 87 B) X 0.0005 0.015 1 mg/l lbs 

9M, Nickel, Total 
(7440 02 0) X <[o.oi < 0-31 1 mg/l lbs 
10M. Salenlum, 
Total (7782 49 2) X 0-01 0-31 1 mg/l lbs 
ItM. Silver, Total 
(7440 22 4) 

X <.0-01 <. 0 .31 1 mg/l lbs 
12M. Thallitim. 
Total (7440 28 0) X ^0.005 0.155 1 mg/l lbs 
13M. Zinc, Total 
(744066-8) X 0.33 9.15 0.09 2.64 0.068 1.83 104 mg/l lbs 
14M. Cyanide, 
Total (57-12 5) X 0.01 0.31 1 mg/l lbs 
IBM. Phanoli, 
Total X <0.1 <3.1 1 mg/l lbs 
DIOXIN ' 
2,3,7.8 Tetra 
chloroditienro-P 
Dion in (1764 01 6) X 

DESCRIBE RESULTS 

EPA Form 3610-2C (Rev. 2-85) PAGE V-3 CONriNUt ON HEVEHSF 



CONTINUE I THE FRONT A m 
1. POLI.U 

AND CA_ 
NUMUCH 

tif uftil/uOJrj 

2. MAHK 'X' 3. EFFLUt 4. UNITS 1. POLI.U 
AND CA_ 
NUMUCH 

tif uftil/uOJrj 

a 1 1 *1 
t*a«a 
N* • 

44t»iai-

ll «t.-
bfk WHl 

PM L • 
• ANT 

C V0 • a. MAXIMUM DAI1.V VALUE e.LONG TEHM VALUE L1 NO.OF 
ANAL* 
VSE& 

a. CONCEN
TRATION 

a*. LONG 
AVLIt AG 

TLHM 
:VALUE 1) NO.Of 

ANAL
YSES 

1. POLI.U 
AND CA_ 
NUMUCH 

tif uftil/uOJrj 

a 1 1 *1 
t*a«a 
N* • 

44t»iai-

ll «t.-
bfk WHl 

PM L • 
• ANT 

A»> 
• BMT (•1 

L«M4«.I NTIIATKIN 
MAAk 10 

c uNc k NTK A noN (l| MAKt (>l 
rUHC-ANtNATlUN 

(4| 

L1 NO.OF 
ANAL* 
VSE& 

a. CONCEN
TRATION 

U. MAftS 
1' COMC fc N> 
THATION 

1) NO.Of 
ANAL
YSES 

GC/MS FRACTION - VOLATILE COMPOUNDS 
IV. Acrotain 
1107-02-01 X <50 <1.55 1 ug/1 lbs 

2V. AcrylonlUlia 
<107-13-11 X <50 <1.55 1 ug/1 lbs 

3V, Bantano 
(71^3-2) X <y 5 <0.155 ug/1 lbs 
4V. ail (Chlonr-
malhyl) Ethar 
(643-Ba-ll X < 5 <0.155 1 iig/l lbs 
BV. aromoform 
176-26-21 X < 5 <0.155 1 ug/1 lbs 
BV. Carbon 
Tairachlorlde 
IB6-23-6) X < 5 <0.155 1 ug/1 lbs 
7V. Chiorobaniono 
(IOa-90-71 X < 5 <0.155 ug/l lbs 
UV. Clilorodl. 
bromomachana 
(134-48-11 X < 5 <0.155 1 ug/1 lbs 
OV. Chloroathana 
(76-00-31 X <10 <0.31 1 ug/1 lbs 
10V. S.Chloro-
aihylvinyl Ethar 
(110-76-01 X 5 <0.155 1 iig/1 lbs 
11V. Chiorolorm 
(67-60-31 X <5 <0-155 1 iig/1 Iba 
13V. Olchloro-
bromomalhano 
(76-27-41 X < s <0.155 1 iip/l 

-
13V. Oichloro- •* 
UKIuoromathana 
(76-7101 X <10 <0.31 1 UE/1 lbs 
14V. 1,1-Oichloro-
oihana (76-34-3) X <0 155 1 no/1 

lbs 

IbV. 1,3'Oichloro-
alhana (10706-3) X < 5 <0 155 f0f* / 1 

lbs 
16V. 1.1-Oichloro-
aihylena (76-36-4) X <5 <0.155 1 Ug/1 lbs 
17 V. 1.3-D>tt<loro-
prupaiia (78 87-6) 

X <5 <0-155 1 licr/l » lbs 
lUV 1.3 Dicniwo-
piup|lana|M2-76-6) 

X <5 <0-155 1 ug/1 lbs 
1!iV. Eihylbanrana 
(100 41 4) 

I < S <0.155 1 Ilg/1 lbs 
20V. Mainyl 
UioiniJa (74-83-8) X <10 <0.31 1 UE/1 lbs 
31V. Malliyl 
Chloiida (74 87 3) X <10 <,0.31 1 .-JSB/* lbs 

EPA Form 3610-2C (Rov. 2-86) PAGE V-4 CONTINUE ON PACE \ 



CONTINI^^^O 
CPA l.o. NUMUcn (c«»|»y frtim |f«*m r^j^^TTTjo* |;|OU I rAI.L NUMDCn 

t »nn /ififirovrtt 
0MB No 7040 00ft(i 

1. POLL^ . ANT 
ANO CAS 
NUMfJCR 

\%i ntuiiluhlfl 

1 MAMK 'A' 3. cr FLUCNT 4. UNITS S. INTAKe Hi) 1. POLL^ . ANT 
ANO CAS 
NUMfJCR 

\%i ntuiiluhlfl 

f •• -1 l>. .1' 
M VPf 

«• **» 
r. m* a. MAXIMUM OAILV VALUC h. MAXIMUM JO DAV VALUF 

If/ ffMniiii'Mi'/ rl NO. or 
AN Al.-
V5CS 

a. CONCCN-
TnATION b MAIS 

a l.ONi* 

(i) ciiHri n-

Trn M 1 
JVAUV.^ 

(l) M««« 

1 NO Ol-
AN At. . 

1. POLL^ . ANT 
ANO CAS 
NUMfJCR 

\%i ntuiiluhlfl 

f •• -1 l>. .1' 
M VPf 

«• **» .AM-
AIM* 1*1 1 (>| MA«A (•) (»| MA«« (•1 

CONCCMffllATin** 
(l) MA%t 

rl NO. or 
AN Al.-
V5CS 

a. CONCCN-
TnATION b MAIS 

a l.ONi* 

(i) ciiHri n-

Trn M 1 
JVAUV.^ 

(l) M««« 

1 NO Ol-
AN At. . 

GC/MS FRACTION - vo LATILI i COMPOUNDS Uontmunt) 

33V. MclhyUn* 
Chloride (76-09-3) X 6 0.186 1 ug/1 lbs 
23V. 1,1,2,3.Tetra-
chloroethane 
(79 34-5) X A5 <0.155 1 ug/1 lbs 
34V. Teirachloro-
alhylana (137-1B 4) X <5 < 0.155 1 ug/1 lbs 
35V. Toluana 
(108 B8 3) X <0.155 1 ug/1 lbs 
3ev. 1,3-Trani. 
Dichloroalhylana 
(166-60-6) X <5 <0.155 1 ug/1 lbs 
37V. 1v1,1-Tri. 
chloroathana 
(71-66-6) X <5 <0.155 1 Ug/1 lbs 
28V. l.1.3.Tfl-
chloroathana 
(79-006) X ^ 5 <0.155 1 ug/1 . lbs 
39V. Triehloro-
athylana (79 01*6) 

X ^5 <0.155 1 ug/1 lbs 
30V. Trichloro-
fluoromathana 
(76-69-4) X < 5 <0.155 1 ug/1 lbs 
31V. Vinyl 
Chlorlda (75 01-4) 

Y 
<10 <0.31 1 UK/1 1 hn 

GC/MS FRACTION - ACID COMPOUNDS 

1A. 3-Chlorophano 
(98 67 8) 

X < 10 <0.31 1 ug/1 lbs 

3A. 3.4-Olchloro-
phanol (130 83-3) X < 10 < 0.31 1 ug/1 lbs 

3A. 3.4-D<rnathyl-
phanoi (105-67-9) X < 10 <0.31 1 

ue/l lh« 
4A. 4.6-Olnltro-O-
Craiol (634-63-1) X < 50 <1.55 1 uc/1 ihR : 
5A. 3.4-Olnltro-
phanoi (61-38-S) X <50 <1.55 1 

llp/1 
6A. 3-Nllrophanol 
(88-76 6) X < 50 <1.55 1 ug/1 

1 Kn 
7A. 4-N)tronhanot 
(100 03-7) X < 50 <1.55 ug/1 lbs 
8A. P-Chloro M-
Craiol (59 50-7) X < 10 <0.31 1 ug/1 lbs 
9A. Paniachloro-
phanol (67-86 5) X <50 <1.55 ug/1 lbs 
10A. Phanoi 
(10895-3) X <10 <0.31 1 ug/1 lbs • 
11A 2,4,6-Tfl-
chlorophanol 
(88 06 3) 

X .<10 <0.31 1 ug/1 lbs 
"Aftr v.n 



1. POLLl^^V 
A N n V • 
NUMULH 
(if uuuiluhlfl 

2 MAIIK -M' 3 4. UNITS 1. POLLl^^V 
A N n V • 
NUMULH 
(if uuuiluhlfl 

a t • • 1 

M t ' 

li lai • 
LM vet 

Put • 
• •Ht 

C at • 
Lie W At 

• e re r 

fl. MAJ.IMUM DAII-V VMUUE. b. MAXIMUM 10 DAY V .liE 
(if uvailiiblvt 

c.i.ONG tl. NO.OF 
ANAL
YSES 

a. CONCEN
TRATION ll. MASS 

a Lt...a< 
AWEHAli 

> TCHM 
^ VALUE b. NO.Oi 

ANAL 
VSES 

1. POLLl^^V 
A N n V • 
NUMULH 
(if uuuiluhlfl 

a t • • 1 

M t ' 

li lai • 
LM vet 

Put • 
• •Ht 

C at • 
Lie W At 

• e re r in—.r M 
COreC * H 1 N A »lore 

|i| M A»S (•) 
t.orer C N tM A 1 lUN (/I MAb» 

tl. NO.OF 
ANAL
YSES 

a. CONCEN
TRATION ll. MASS 

(t 1 C ONC m N-
fetATION 

b. NO.Oi 
ANAL 
VSES 

GC/MSFHACTION - UA 5E/NEUTRAL COMPOUNDS 

IB. Acensphthans 
(83-32-BI X <10 <0.31 1 UB/1 IbB 
2B. Acenaphiylana 
1208-9681 X < 10 <0.31 1 UK/1 lbs 
38. Anthracana 
1120-12-7) X < 10 <0.31 1 UE/1 lbs 
48. Banildlna 
192-87-B) X <80 <2.48 1 iig/1 Iho 
SB. Benin (a) 
Anthiacane 
(66 55-31 X < 10 <0.31 1 iig/1 iho 
6B. Banto (a} 
Pyrana (50-32-8) X < 10 <0.31 1 "c/' Ibo 
78. 3.4-Banzo-
fluoranihana 
(205 99-2) X < 10 <0.31 1 • ID/I 
88. Banio (ghl) 
Parylana 
(191-24-21 X < 10 < 0.31 1 •Ip/ 1 
BB. 8anio (k) 
Fluor anthane 
(207 08 9) X A

 
o

 

< 0.31 1 111?/ 1 
10B. Bit (2-Chloro-
tlhoxy) Mathana 
(111-91-1) X < 10 < 0-31 1 
118. Bit (2-Chloro-
tlhyl) Ether 
(111-44-4) X < 10 ^ 0.31 1 

Ugf A 

llp/1 
1211 Bii(2-C'>'aratja-
pripr'/Eihar (102 60-1) X <-10 < 0-31 1 lip'/1 1 
138. Bit (Zflh-yl-
hrxylf Phthalala 
(117-81-7) X 

29 0 n«q 1 lip/1 
148. 4.BrOmo-
phanyl Phany( 
Elhar (101-55-3) X < in < 0.31 1 lif» / 1 11 
15B. Butyl Baniyl 
Phlhalata (85 68-7] X 

10 ^ 0.31 
I llfT M 

—db0S 

1GB. 2-Chloro-
naphthalana 
(91 08 7) X < in < 0 31 1 ug/l 

Ibu 

lbs 
17B. 4Ctiloro 
phenyl Phenyl 
Ethur (7005.72 3) X < in "C 0 31 1 ug/1 lbs 
IhU. Chrytuna 
1218 01 9) X < in < 0 31 1 ug/l lbs 
190. UHJUIWO (u.h) 
AnthfHCttne 
('i3 70 3» X 

10 <0 31 
1 ug/l lbs 

I/UU. 1.2 Otchloru-
liuiKiifio 1) X ^ in ^ 0 31 1 ug/l lbs 
21b. 1,3-C3ichlofO 
bvniofie tb41-73 1 X ^ in 1 ug/l lbs 

EPA Form 3&10-2C (Rev. 2-8S| PAGE V-6 CONTINUE ON PAGE V 



EPA I.D. NUMBER (Copy from Item I OUTFALL NUMBER 
form Approved. 
0MB No. 2040 0086 
Approve/ BKpires 7-31'B8 m 

1. POLLUTANT 
AND CAS 
NUMBER 
hf ovailahlrf 

Z. MARK 3. EFFUUCNT 4. UNITS 5. INTAKE OipnmialJ 1. POLLUTANT 
AND CAS 
NUMBER 
hf ovailahlrf 

a ti *1 
IMIa 
wt • 

ouia-

l>. at* 

• •HT 

c at- B. MAXIMUM DAILY VALUE iL NO.OF 
ANAL* 
VSES 

a. CONCEN
TRATION b. MASS 

B. LONCp 
•••AVRH-Atf 

TERM 
:VALUE ii HO.or 

ANAU 
vscs 

1. POLLUTANT 
AND CAS 
NUMBER 
hf ovailahlrf 

a ti *1 
IMIa 
wt • 

ouia-

l>. at* 

• •HT • • N9 ^ 1 (ll 66A»« 
CONCRNTNAftOM 

III MA»« (•) 
CONCRMIMAflON 

I/I «i«t» 

iL NO.OF 
ANAL* 
VSES 

a. CONCEN
TRATION b. MASS 

|l| COHCR*6 
tHATION 

III MAti 

ii HO.or 
ANAU 
vscs 

QC/MS FRACTION -BAJ ;E/NEUTRAI . COMPOUNDS (eontfnued* 

22 B. 1.4-Dlehloro-
btnnno (106-46-7 X <10 <0.31 1 ug/1 lbs 
23B. 3,3--Dlehlora 
iMntldIn* 
(91-94-11 X <20 <0.62 

' 
1 ug/1 lbs 

24B. Dlaihyl 
Fhthplat* 
(64-66-21 X < 10 <o:3i 1 Ug/1 lbs 
26B. Olmathyl 
Phthalat* 
(131-11-3) X < 10 4^0.31 

• 
1 Ug/1 lbs 

26B. Ol-N-Butyl 
Phthalato 
(64-74-2) X <10 <0.31 1 Ug/1 lbs 
27 B. 3,4-Dlnliro-
loluano (121-14-3) X < 10 <0131 1 Ug/1 lbs 
28B. 2.6-Olnliro-
loluana (606-20-2) X < 10 <0:31 1 Ug/1 lbs 

• 

39B. Ol-N-Oetyl 
Phthalata 
(117-84-0) X < 10 < 0.31 1 Ug/1 lbs 

306. 1,3-Olphonyl-
hydrazlna (at A'o-
banzana) (132-66-7 X < 10 <0.31 1 Ug/1 lbs 
31B. Pluorantheno 
(206-44-0) X < 10 <6.31 1 Ug/1 lbs 

(B6-73-7) X A 10 <0.31 1 Ug/1 lbs 
339. HaiacnIofobafuaM 
inR.7i-l> X < 10 <0.31 1 Ug/1 lbs 
346. Haaa-
ehlorobutadlana 
(67-66-3) X < 10 <0.31 1 Ug/1 lbs 
366. Haaachloro-
cyclopantadlana 
(77-47-4) X < 10 <0.31 

* 
1 Ug/1 lbs 

366. Haaachloro-
athana (67-73-1) X < 10 <0.31 1 Ug/1 lbs 
376. Indano 
fl,3,J-ed) Pyrana 
(193-39-8) X <v 10 <0.31 1 UR/1 lbs 
386. Izophorona 
(76-89-1) X ^ 10 <0.31 1 ue/1 lh« 

(91-30-3) X < 10 < 0.31 1 UR/1 IHR 
406. Nhrobonzona 
(98-98-3) X 10 <0.31 1 uc/1 1 Ka 

-416. N-Nltro-
todlmathylamlna 
(62-76-9) X ^ 10 <0.31 1 UR/1 Ihfl 
426. N-Nltroiodl-
N-Propylamlna 

, (621-64 7) X ^10 "*^0131 1 UR/1 Jl>&_ 
EPA Form 3S10-2C rRav 2.8B) PAHE V.7 



1. POLLUT 
AND CAS 
NUMBER 
(if iivuitabti'i 

2. MARK 'X' 3. tFFLUEN 4. UNITS 5. II KE fiipliimatt 1. POLLUT 
AND CAS 
NUMBER 
(if iivuitabti'i 

•1 11 vr 
iNta 
M «. • 

bat-
Lit VCtJ 

• •Ml 

a. MAXIMUM DAILY VALUE b. C.LONGT^^^M, ll. NO OF 
ANAL 
VSC.S 

a. CONCEN' 
THATION b. MASS 

il LONC 
AVLIIAO 

TC RM 
L VALUL ll. NO. O* 

ANAL 
vsts 

1. POLLUT 
AND CAS 
NUMBER 
(if iivuitabti'i 

•1 11 vr 
iNta 
M «. • 

bat-
Lit VCtJ 

• •Ml (•1 
COM! I MfHAfMIM 

|<| MA»» 
CUMCA NTNAtlllM 

|8| MAh» (>l 
CdNCANTNAIMIN 

ll. NO OF 
ANAL 
VSC.S 

a. CONCEN' 
THATION b. MASS 

|« 1 C OMC N-
TM ATION 

|«| MA«« 

ll. NO. O* 
ANAL 
vsts 

GC/MS FRACTION - BASE/NEUTRAL COMPOUNDS (eniilinu«<l« 

43B. N-Nltro-
•odiphanylamin* 
(86 30-6) 

X < 10 < 0.31 1 ug/1 lbs 

448. Phananihrant 
lee-oi-s) X 10 < 0.31 1 ug/1 lbs 

468. Pyrana 
I13B.00-0) X <: 10 < 0.31 1 ug/1 lbs 
468. 1,2,4 - Trf-
chlorobaniana 
(120 82-1) X < 10 < 0.31 1 ug/1 lbs 
GC/MS FRACTION - PESTICIDES 
IP. Aldrin 
(308-00 2) X 0 
2P. a-8HC 
(319-84-6) X 0 
3P. (l-BHC 
(310-85-7) X 0 
4P. 7-8HC 
(58-88-9) X 0 
6P. 6-8HC 
(319-868) X 0 
6P. Chlordana 
(67-74-9) X 0 
7P. 4,4' DDT 
(60 29 3) X 0 
8P. 4.4'-DDE 
(72 65-9) X 0 
»P. 4,4'-DDD 
(72 64 8) X 0 
10P. Dialdrin 
(60 67 1) X 0 
11P. a-Endouilian 
(115 29 7) X 0 
12P. ))-Endoiul(an 
(115 29-7) X 0 
13P. EndotuKan 
Sullata 
(1031-07 8) X 0 
14P. Endrjn 
(72 20 8) X 0 
15P. Endrin 
AlUuhyda 
(7421 93 4) X 0 
IGP. Huplac(dor 
(76 44 8) X 0 
EPA Form 3610-2C (Rev. 2-86) PAGE V-8 CONTINUE ON PAGE V-9 
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€ 
1. POLLUTANT 

AN LI CAS 
NUMOCr? 
fif Qfoilahtff 

3. EFfLUCNT 
il. NO. or 

AN AC-
V«fES 

4. UNITS 5. INTAKE 1. POLLUTANT 
AN LI CAS 
NUMOCr? 
fif Qfoilahtff 

* f# 
**4<. 
M* • 

Olil*' 

tl. Ml . 
I.II VP! 

PM6 . 
99 **t 

C M6 • 
LlfVI 1 

AM* 
*t Nf 

a. MAXIMUM DAIUV VALUE 
b. MAXIMUM 3 

ill llVIt 
DAY VALUE 

iihU'l 
C.LONG TERM , 

(if IIMffI mr il. NO. or 
AN AC-
V«fES 

a. CONCEN
TRATION 

1. A a fl 

0 LONCi > 1 1 RM 
:VALUE 

Il NO Of 
ANAL 
YStS 

1. POLLUTANT 
AN LI CAS 
NUMOCr? 
fif Qfoilahtff 

* f# 
**4<. 
M* • 

Olil*' 

tl. Ml . 
I.II VP! 

PM6 . 
99 **t 

C M6 • 
LlfVI 1 

AM* 
*t Nf (•I 

COPIL I Nf MAtlUM 
III MA.t 01 

C OMC • HI HA II6IN 
III MA«« , 01 

CONCCNfMAfMIN 
III 66Ak8 

il. NO. or 
AN AC-
V«fES 

a. CONCEN
TRATION 

*11. M AMM 
01 cnNC r M-

iHAflUN 
III AlAtt 

Il NO Of 
ANAL 
YStS 

GC/MS FRACTION - PESTICIDES leonllnur.ll 
MP. Hapuchlor 
E pox Id* 
11034-57-3) 

X 0 

18P. PCB-1342 
(B3469-31-g) X 0 

10P. PCB-1364 
I110B7-69I) X 0 

20P. PCB-1331 
111104-29-31 X 0 

2IP. PCB-1333 
111141-16-61 X 0 

22P. PCB-134B 
(12673-29-61 X 0 
23P. PCB-1360 
111096-82-61 X 0 • 

24P. PCB-1016 
(13674-11-3) X 0 
asp. Tpxaphan* 
(8001-36-2) X 0 

PAGE v-a 
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THE FOLLOWING TWO PAGES DESCRIBE 
THE CONCENTRATION AND MASS LIMITS ANTICIPATED FOR THE 

TREATED GROUND WATER AS MEASURED IN THE 
AIR STRIPPER EFFLUENT 



I.POLLU 
AND CAa 
NUMBER 
(it ovatliibii'i 

2. MAHK 'X' ( 800 KPM 1 J EFFLUt ( 800 GPM ) 4. UNITS 5. . AKE fitpfiimult I.POLLU 
AND CAa 
NUMBER 
(it ovatliibii'i 

an. feT 
Ifafe 
•6L-

U ««.* 
LIB veo 

PHA • 
• feNT 

c f»c • 0. MAXIMUM DAILY VALUE d. NO.OF 
ANAL
YSES 

a. CONCEN
TRATION 

la AA A Ce 
a LONC 

AVERAC 
. TERM 
:VALUE b NO.OF 

ANAL
YSES 

I.POLLU 
AND CAa 
NUMBER 
(it ovatliibii'i 

an. feT 
Ifafe 
•6L-

U ««.* 
LIB veo 

PHA • 
• feNT 

A«-
• HHt 1*) 

C ONL 1 MTH AT6UN 111 MA»» (•1 
CONCANTHAIION 

(.1 B.A.. (•I 
CUNCBNTN.nUN 

|i| MAS* 

d. NO.OF 
ANAL
YSES 

a. CONCEN
TRATION U. MASS 

|i| coNCeN-
TM AVION III MAR* 

b NO.OF 
ANAL
YSES 

GC/MS FRACTION - VOLATILE COMPOUNDS 
IV. Acrolein 
(107-024I X 
2V. Acrylonltrlla 
(107-13-1I X 
3V. Baniane 
(71-43-2) X ! 

4V. Bll (Chloro-
meNiyl) Ether 
(642-88-1) X 

i 
6V. Bromoform 
(76-26-2) X i 

eV. Carbon 
Telraehlorlda 
(66-23-6) X C 5.0 ^ .048 ^ 5-0 ^-0A8 UE/1 lbs 
7V. Chlorobaniana 
(IOa-BO.7) X 
av. Chlorodl-
bromomethana 
(124-48-1) X 

1 

9V. Chloroathano 
(76-00-3) X < 5.0 < .048 < SO < .048 UE/1 lbs 
10V. 2-Chloro-
athylvinyl Ether 
(110-76-8I X 
11V. Chloroform 
(67-66-3) X < 5.0 < .048 C 5.0 ^ .048 UE/I lbs 
13V. Dlchloro-
bromomathana 
(76-27-4) X 
13V. Dlchloro-
dlfluoromathana 
(76-71-a) X 
14V. 1,1-Dlchloro-
athana (76-34-3) X < 5.0 < .048 < 5.0 ^ -OAR ug/l lbs 
1BV. 1,2-Dlchloro-
athana (107-06-2) X < 5-0 < .048 <5.0 .048 ug/1 lbs 
16V. 1.1-Dlehloro-
ethylana (76-36-41 T < «; n ^ OAR <•5.0 ^ .048 ug/1 lbs 
17V. 1.2Dichloro-
propana (78-67-6) X r 

leV. 1.3-Dichloro-
piopYlana (642-75-6) 

X 
16V. Ethylbantana 
(100-41 4) * 
30V. Malhyl 
aromlda (74-83-9) X 
21V. Methyl 
Chloride (74-S7-3) , X.. 

EPA Form 3610-2C (Rev. 2-8S) PAGE V- 10 CONTINUE ON'PAGE V 



ehitt4Vi / ji tto 
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AND CAS 
NUMULR 
ftf iirui/ufrfi'i 

I. MAHK X* flnn ( nPM ^ 3. EFFLUENT ( 800 GPM ) 4. UNITS 3. INTAKL , -ftfiiiMiifl 1. POLLUTANT 
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ftf iirui/ufrfi'i 

* V* «f 
• r«i. 
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am • 
l«NT 
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a. CONCCN-
TR ATION b. MASS 
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t. NO.OF 
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vses 

1. POLLUTANT 
AND CAS 
NUMULR 
ftf iirui/ufrfi'i 

* V* «f 
• r«i. 
M i. . 

a<(i«c 

U •( . 
Lit. w ar 

am • 
l«NT 

AH* 
a«Hr III 

COMf I.NtHATION 
(t) MAftB III 

COHC • Ht M A TiriM 
(»| MA«« III 

coHCeNfnAfittN (a) MA«t 

rt. NO.or 
AN AU* 
vsr.s 

a. CONCCN-
TR ATION b. MASS 

». uoNr. 
AlttllA-V 

III COMCI M-
ra.TioN 

TCnM 1 
.VALRt 

Itl.M.a. 

t. NO.OF 
AN AU-
vses 

GC/MS FRACTION VOLATILE COMPOUNDS (eonthyutti) 

23V. Mathyltn* 
Chloride 17609.3) X ^ 5.0 < .OAS < 5.0 < OAR ug/1 lbs 
2JV. 1.1,2,2.Telre-
chloroethene 
(79.34-6) X 
24V. Tetrschloro* 
ethylene 1127.10.4) X <: 5.0 < .OAS < 5-0 UR/1 lbs 
26V. Toluene 
(100.08.3) X <5.0 < .OAS < 5 0 < -OAR UR/1 lbs 
2ev. 1,3.Trent. 
DIchloroethylene 
(150.60 6) X <5.0 <.0A8 < 5.0 ^ -OAR UK/1 lbs 
27V. 1,1,ITM. 
chioroethene 
(71-66^6) X ^5.0 < .0A8 <50 < OAR UR/I lbs 
20V. 1,1,2.Tr|. 
chioroethene 
(70006) X 
30V. Trichloro. 
ethylene (70.01-0) X <5.0 00 o

 • 

V
 <-50 < - OAR UR/1 lbs 

30V. Trichloro. 
(luoromethene 
(7600.4) X 
31V. Vinyl 
Chloride (75 01.4) X ^_n/.a 1^ 5.n <-OAR UR/1 lbs 
GC/MS FRACTION - ACID COMPOUNDS 

1A. 2.Chloropheno 
(06 67.0) X 

3A. 3.4.Dlehloro. 
phenol (130.03.3) X 

3A. 3.4 Dimethyl, 
phenol (106 07.0) X 

4A. d.O Oinllro.G. 
Cretol (634.63.1) X 

6A. 2.4.0lnllro. 
phenol (61.20.6) X 

OA. 3.Nltrophenol 
(00 76-6) X 

7A. 4-Nltrophenel 
(10002 7) X 

OA. P.Ch(oro.M. 
Creiol (69 60 7) X 
OA. Pentechloro-
phenol (07.86'6) X 

10A. Phenol 
(100.05.3) X 
11A. 3,4,6.Tr|. 
chlorophenol 
(OR 06 3) 

X 
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WW Engineering & Science 
,1 Sum mil Company 

December 21, 1992 

CERTIFIED MAIL: P374 153 611 

Mr. Lawrence W. Eastep, P.E. 
Manager, Permit Section 
Illinois Environmental Protection Agency 
Division of Land Pollution Control, #33 
2200 ChurchiU Road 
P.O. Box 19276 
Springfield, IL 62794-9276 

Dear Mr. Eastep: 

RE: Keystone Steel & Wire Company, Ground Water Remediation Program, Air 
Permit Application for Air Stripping System 

This letter transmits three copies of a letter response to Mr. Dickson Nwaji (EEPA) from 
Mr. Tom Heller. The lener clarifies a few points in the Air Permit application as 
requested by Mr. Nwaji during phone conversations with Mr. Heller and myself. I am 
also sending one copy of this letter by cenified mail directly to Mr. Nwaji to facilitate 
review of the application. Please contact me if you have any questions or require 
additional information. 

Sincerely, 

Roben E. Aten 
Vice President 

Enclosure 

cc: D. Bennington 
R. End 
A. Running 
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WW Engineering & Science 
A Summit Company 

December 21,1992 

CERTIFIED MAIL: P374 153 610 

Mr. Dickson Nwaji 
Illinois EPA 
2200 Churchill Road 
P.O. Box 19276 
Springfield, IL 62794-9276 

Dear Mr. Nwaji: 

RE: Keystone Steel & Wire Company, Ground Water Remediarion Program, Air 
Permit Application for Air Stripping System 

Enclosed is a copy of a letter form Mr. Tom Heller, responding to questions you had on 
the Air Permit applications for Keystone. Please contact me or Mr. Heller if you need 
additional information. 

Sincerely, 

Robert E. Aten 
Vice President 

Enclosure 

cc: D. Bennington 
R.End 
A. Running 
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\V\V Engineering & Science 
A SunimiL Company 

December 18,1992 

CERTEFED MAIL: P 374 153 611 

Mr. Dickson Nwaji 
Illinois EPA 
2200 Churchill Road 
P.O. Box 19276 
Springfield, IL 62794-9276 

Dear Mr. Nwaji: 

RE: AIR PERMIT APPLICATION - KEYSTONE STEEL & WIRE COMPANY -
PEORIA, ILLINOIS: FOLLOW-UP TO PHONE CONVERSATION 
REGARDING VOC LOADINGS 

The attached table shows the anticipated concentrations (mg/1) and mass loadings 
(pounds/hour) for the Keystone Steel & Wire Company project in Peoria, Illinois. This 
table expands upon the data submitted to your office in the air permit application for the 
project, and in Table 12 of the design report, which lists each of the volatile organic 
compounds (VOCs) anticipated to be in the recovered ground water at the site. The 
thirteen VOCs listed in the permit application arc included in the table. 

Two of those, vinyl chloride and chloroethane, are expected to have less than detectable 
concentrations, but arc still included in the permit application. Vinyl chloride is included 
because it is a known degradation byproduct of some of the chlorinated VOCs present in 
the ground water at the site, and therefore could be detected in the future. Vinyl chloride 
has been detected in only seven ground water samples at the site, and at very low (less 
than 60 parts per billion) levels. Chloroethane has been detected in only two wells at the 

=site. The blended average feed sueam calculated for the air stripping tower has 
concentrations of both chloroethane and vinyl chloride less than 0.001 mg/1, so their 
concentrations are listed as zero mg/1 on the attached table. 

The average anticipated air stripper feed concentrations were calculated based on the 
actual VOC data from existing monitoring wells located at or near the.futurc recovery well 
locations. The VOC concentration data anticipated from each of the four recovery wells 
were combined on a flow-weighted basis according to the calculated pumping rate from 
each well to determine the concentration of VOCs expected in the air stripper influent. 

ridlO Slunc- Mill ko^id BliMiiiiiii:;li.M. I\ -I7-I(IH H 1 3d -1) <17 2 l-;i\ 8 1 2 / 3 3 fi - 3 !i <) 1 
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Mr. Dickson Nwaji 
December 18,1992 
Page 2 

Analysis of the subsurface geology and hydrogeology at the site indicate the average 
anticipated ground water recovery rate is 550 gpm (total from four wells). 

The anticipated maximum ground water recovery rate from the site, accounting for the 
potential addition of more recovery wells, is 800 gpm. The anticipated maximum 
concentration of VOCs in the recovered ground water can not be predicted due to the 
nature of the hydrogeology and soil conditions at the site, and the number of sampling 
results available. Therefore, the maximum VOC concentrations are assumed to be three 
times the average concentrations calculated from the data at the site. This assumption is 
conservative based on observations from other sites and because the recovery wells may 
pull in some clean water from around the site, diluting the VOC concentration in the 
recovered water. The maximum VOC mass loading to the air stripper was calculated by 
combining the maximum expected recovery rate with the maximum expected VOC 
concentration. Thus, the maximum anticipated mass loadings listed on the attached table, 
and used in the design of the air stripper, are very conservative. 

If I can be of further assistance, please call me at (616) 942-9600. Thank you. 

Sincerely, 

WW ENGINEERING & SCIENCE 
Environmental Services 

iA) ̂ 
Thomas W. Heller 
Project Engineer 

kid-TWH DISK I: d; & iTNKEYSTONBDIOZd.OSSNWAJI rCl 



KEYSTONE STEEL & WIRE 
Air Stripping Project 

Project Number 07029.05 

Number Component Loading 
Average Maximum 

mgll Iblhr mg/l Iblhr 

1 Trichloroethylene 0.720 0.1981 2.160 0.863 
2 1,1,1-lCA 0.440 0.1211 1.320 0.528 
3 1,1-DCE 0.130 0.0358 0.390 0.156 
4 U-DCE 0.060 0.0165 0.180 0.072 
5 Tetrachloroethylene 0.060 0.0165 0.180 0.072 
6 U-DCA 0.002 0.0006 0.005 0.002 
7 Ll-DCA 0.170 0.0468 0.510 0.204 
8 Vinyl Chloride 0.000 0.0000 0.000 0.000 
9 Toluene 0.008 0.0022 0.024 0.010 
10 Chloroform 0.012 0.0033 0.036 0.014 
11 Chloroethane 0.000 0.0000 0.000 0.000 
12 Carbon Tetrachloride 0.010 0.0028 0.030 0.012 
13 Methylene Chloride 0.030 0.0083 0.090 0.036 

Totals 1.642 0.4517 4.925 1.968 

Notes: 1. Vinyl Chloride and chloroethane concentrations are less than 
0.001 mg/1. 

2. Average concentrations were combined with average 
flow rate (550 gpm) to yield average loadings flb/day). 
3. Maximum concentrations were combined with maximum 
flow rate (8(X3 gpm) to yield maximum loadings (lb/day). 

f^esctcngXihelleiNspieads'^ceystone Printed :4:42 PM 12/18/92 



(page 1 of 2) Illinois Environmental Protection Agency 
Permit Section, Division of Water Pollution Control 

P. O. Box 19276 
Springfield. Illinois 62794-9276 

Application For Permit Or Construction Approval 

WPC-PS-1 
Name and Location: 

Name of project REMEDIATION OF IMPACTED GROUND WATER USING AN AIR STRIPPING TREATMENT SYSTEH 

fAjnidoality Of Township: PEORIA County: PEORIA 

Brief Description of Project: IMPACTED GROUND WATER WILL BE RECOVERED AND TREATED BY AN AIR STRTPPTNC 
RYRTim. TWFATFn WATFW UTT.T RW ynMPtm TWrn Tmr PTPTT MIT T. rrWT.TWC HATFR ?ySTFM RFFORERFTNC 

^SSfl^ilciSiS^onS'tESls 
OUTFALL GDI. 

Project 
Private Sewer Connection/Extension 

3. 

AJB 
C Sewer Extension Construct Only 

Sewage Treatment Works D 
Excess Flow treatment E 
Lift StatiofVForce Main F 
Sludge Disposal G 

Plans:-Title 

Spray Irri^tion H 
Septic Tanks I 
Industrial Treatment or Pretreatment J 
Waste Characteristics N 
Erosion Control P 
Trust Disclosure T 

Number of Pages: 

Number of Books/Pages:. 

4. 

Specifications: Tide 

Other Documents (Please Specify) AQUIFER TEST AND AIR STRIPPING PITJIT STTTDY REPORT.NOV. 6. 1992. 

Land Trust: Is the woject identified^^^ern^^^^ fc^whSa pimt s^r^is^. l»oorwSx^ oolS?wliich is the subjed of a 
trust? Yes A No 
If yes. Schedule T (Trust Disclosure) must be completed and item number 7.1.1 must be signed by a beneficiary, trustee or trust officor. 

This is an Application (or fCfreck AppmpriatB Line): 

X A Joint Construction And Operating Permit 
B. Authorization to Constnx:tion (See Instructions) NPDES Permit No. ILCX). 
C. Construct Only Pemiit (Does Not Include Operatiors) 
D. Operate Only Permit (Does Not Include Cor«truction) 

Issue Date 

CartlHcations and Approval: 

6.1 Certlfleate by Design Engineer (When required: refer to tnstnjcOons) 
I hereby certify that I am laminar with the information contained in this appOcation. including the atached schedules indicate above, and that to the 
best of my knowledge and belief such information is true, complete and accurate. The plans and specifications (specificatians other than Standard 
Specifications or local spedficafions on file with tfiis Agency) as described above were prepared by me or under rfiy direction. 

Engineer DALE BENNINGTON. P.E. 
Name 

Finn: KEYSTONE STEKT. & WTBB rflMPAWY 

Address: 7000 s tf ATiAMg gTi?EET 

062-035579 
Registration Number "siir 

PKOBTA, IT, 616AJL Phone Number: (309)697-7552 

Signature X 

7. Certifications and Approvals for Permits: 

7.1 Certificate by Appllcant(s) 
I/We hereby certfy that I/we have read and thoroughly understand the conditions and requirements of this Application, and am/are autfrorized to sign 
tfiis application in accordance with the Rules and Regulations of the Illinois Pollution Control Board. I/We hereby agree to conform with the Standard 
Conditions artd with any other Special Conditiorts made part of this Permit 

7.1.1 Name of Applicant For Permit To Construct DALE L. BENNINGTON, P.E. 

7000 S.W. ADAMS STREET PEOBTA _6164L 
Street 

Signature X — 

City 
DALE L. BENNINGTON 

TT. 
State Zip Code 

(309)697-7552 

Tifle MANAGER, ENERGY & ENVIRONMENTAL ENG. 
Printed Name 

Organizatian -

Phone Number 

NF. STEEL & WIRE 

a £i2-tO!v 
I Rev. 5/52) 



(paae 2 of 2) 
7.1.2 Name Of Applicant For Permit To Own and Operale KEYSTONE STEEL & WIRE COMPANY 

7000 S.W. ADAMS STREET PEORIA IL 616A1 
Street City Slate Zip Code 

Signature X DALE L. BENNINGTON (109)697-7'i5? 
Printed Name Pfione Numtser 

Title MANAGER. ENERGY & FWVTBnWMFWTAT. FHCTTJFFBTWC 

7.2 Attested (Required Wfien Applicant Is a Unit of Government) NOT APPLICABLE 

Signature X Date ^ Title 
(City Clerk, Village Cleik, Sanitary District Qerk, Etc.) 

7.3 Applicants from non-govemmental applicants whicti are not signed by tfie owner, must be signed by a principal executive officer of at least tfie level 
of vice president, or a duly autfiorized representative. 

.. 7.4 Certificate By Intermediate Sewer Owner NOT APPLICABLE 

^ I hereby certify that (Please check one): 

1. The seweis to which this project will be tributary have adequate reserve capacity to transport the wastewater that will be added by 
this project without causing a violation of the Environmental Protection Act or Subtitle C, Chapter I, or 

' 2. The minois Pollution Control Board, in PCS dated , granted a variance Irom 
Subtitle C, Chapter I to allow construction fadlities that are the subject of this application. 

Name and location pf sewer system to which this project will be tributary: ^ ; 

Sewer System Owner 

Street City State Zip Code 

Signature X Date Tile 

7.4.1 Additional Certiflcata By Intermediate Sewer Owner NOT APPLICABLE 

I hereby certify ttiat (Please check one): 

.1. The sewers to which this project win be fributaiy have adequate reserve capacity to transport the wastewater that will be added by 
this project without causing a violation of tfie Environmental Protection Act or Subtitle C, Chapter I, or 

The Illinois PoHution Control Board, in PCB dated granted a variance from 
Subtitle C, Chapter I to allow construction and operation of the facilities that are the subject of this application. 

Name and location of sewer system to which this project win be tributary:. 

Sewer System Owner ; 

Street City State Zip Code 

Signature X Date Tile 

7.5 Certincata By Waste Treatment Worlcs Owner HOT APPLICABLE 

I hereby certify tftat (Please check one): 

1. The waste treatment plant to which this piojeA win be triru^ has adequate reserve capacity to treat the wastewater that wiD be 
added by ihis project witfrout causing a violation of the Environmental Protection Act or Subtitle C, Chapter I, or 

2. The Iffinois Pollution Control Board, in PCB dated granted a variance from 
Subtitle C, Chapter I to allow construction and operation of the facilities that are Ifte subject of this application. 

I also certify that the industrial waste discharges described in the application is capable of being treated by the treatment works. 

Name and location of waste treatment works to which this project will be tributary: 

Treatment Works Owner ^: 

Street City . State Zip Code 

Signature X Date Tile 

Jh»tPABaiahoramllonquinthminlom»lionundara;noaR*m»dSunMs. rsrs. CAapiw III 1/2. S*ciion 1039. D»diMun al Itm MamthoniumqiM/td undar Ihu Stelien. 
Faihmie do tie mar p/»ynitria lorn Iran btigpraemifd and eeuldrmutin rout tppiiaiionOtingdan^. This lorn hat Ooan aopmod br Uia Foma Uanagarrmd Cantor. 

Printed on Recycled Paper 



Km tEPA USE; 
UK • 
UTE RBCEIVEO: 

iLLOOis wviRMefrAL piDiEcnm Aoscr 
OIVISICN OF WIEX FOLLUriCM OGNIia. 

FEtMTT SEaiQN 
Sprlncfleld. Illinois 6Z7M 

soeuLE J DosiMAL TEEATien' MORS cacTiucnm m pnETSEAivefr NCMS 

1. KWC AW) uxanw: 
1.1 HIM of project REMEDIATION OF IMPACTED GROUND WATER USIMG AN AIR STRIPPING TREATMENT SYSTQ 

1.2 Plmt InestloB 30 & 31 8N 8£ 
1.2.1 NA 25 & 26 8H _7E 

quarter Sactioo Scccioa rmshtp ISiai FTJC 

1.2.2 Latitude 1 AO 38 45 ;Ttortli 
Longitude 89 38 » 15 

1.2.J Haw of uses Quadrangle Hap (7.$ or U HInutealPFnBTA VTFRT TT.LIWOIS QUAD (7.5 MINUTE) 
2. mWWnVE IBQUmCN AW> SOBWIC WSIE FIOI DlAOUia; (see instnctions) 

SEE ATTACHMENTS FOR NARRATIVE DESCRIPTION. 
A SCHEMATIC FLOW DIAG^ IS PROVIDED ON FIGURE 15 OF THE AQUIFER TEST AND AIR 

STRIPPING PILOT STUDY. SUBMITTED NOV 6. 1992. ( FIGTTRE 15 IS ATTACHED ) 
2.1 PMNgPAL pioouas: WIRE AND STEEL PRODUCTS 

2.2 PEPCPAL m m.muALS: SCRAP STEEL 

CeSQUPnOH OF TBEATTCWT FAaUriES: 
3.1 Siteit a floe dlagran through all tnataant laiits shoeing site. «elim. detcaglca t'iaes, organic loadinp. surface settli^ rate. 

eeir overfloe rate, and other percinetit desip data. Include Iqfdraulic pnflles nd description of nonitoring srsten. . 
ATXACHHERTS 

3.2 Waste Treaeaent Works is: Batdi Continna X ; No. of Batdm/dar Ho. of Shifts/dar 3 
3.3 Siteit plans and specificatiaas far piupujad constiuctioB. 
3.4 Oisdiarge it: Existing ; WIU begin on SEPT. ,1993 . 

<• DIRECT DISOIAKCE IS TO: Reccieing StraaB_ Municipal Saaitmr Seeor , Maiicipal stoni or luiicipal con-
bineA seeer If racaieing strea or stoa saeer indicated ca^lece the Eslloeing: SEE ATTACHMENTS 
KM of receiving strea ; tributarr to ; 
tributary to ; tributary to 

S. Is the trvataent works sibject to floodingf If so. tdwt is the aaxiu flood elevation of record (in reference to the treatacnt 
works datiB) and what provisions have bea node to eliainate the flooding hatardT wn . TiT.«Vin PUnTECTTON T.EVIES 

ARE IN PLACE. 
APPROXIWTE ^^C SQffiniLE: Estiated constnictla sdafcila: 
Start of Construction APRIL. 1993 Dsa of Caaletia SEPTEMBER. 1993 
OpcT,tlm SAedule 24 HOURS PER DAY ; Ostt Operatia logins SEPTEMBER. 1993 
loot design load to be readied by veer Rp'K'rK.MBER. 1993 

IL 532 0018 
WPG 158 REV.(4/91 

The Agwev O awewua 10 leqwee em edemea* wOsr a 
W| riaSawn1S7«.CHaea1U l/2.Sii.taa IMt 0 
o< Oiia leennaa • leOMd mar ea Saea f an 10 0 

090-001 

Pr1ntc4 a« Becycled Paper 



ICSKM UMDINCS 

7.1 Dni0i popiUaticn equinilcnt (ona {a|uUtien Myilvalnt U 100 fallau at ia»t«at«r par day, contaiaii* 0.17 pataids of 000$ 

and 0.20 pouida of suspended solids; 
BOD 2.0 mg/l Suspended Solids 8.0 Pg/l . 800 gpin(iiiax) 

7.2 Design Avenge Flo* Rate 1.15 tm 

7.i Desipi itaxijui Flow Rate ^*^5 

7.4 Design Miniua Flow Rate 0.65 HJ. 
7.5 Niniaua 7Hlay, lO-yoar low flow ^ efi K». 

MiniBB 7-day. 10-year flow abtalned frum NA 

7.4 Dilution Ratio ^ 

Flat TO TRgATFOff W0W5 f if existing}: 

i.l Flow (last 12 amths) 

0.1.1 Avenge Flow NA «> 

0.1.2 Huiaa Flow NA « 

0.2 Equipient used in deteiniag above floia WA 

Has a pralimnary aigineeiiag nport for this project b«a ntaitted to Ala Afocy for Approval? 

TESX_ JO . If so. Wien was it iii«ittod mi opprovad. Dsu Stdedtted NOV. 6. 1992 AOUIFER TEST & AIR STRIPPING 
Cartifle«lonA___NA^_ PILOT STUDY 

Dated NOV fi, 1QQ? 
10. List Paniu previoisly issued for the facility; NPDES # ILL0002526 

11. Dascribe provisions Cor opention during contingancles sudi as poaer failans, fleediag. psek le^, equipvt failure, wiatcnaices 

shut-d»« mi other ••rgencies. THE REMEDIATION OF IMPACTED GROUND WATER USING AN AIR STRIPPING 
TREATMENT SYSTEM WILL FUNCTION ON A CONTINUOUS BASIS. IF ANY OF THESE PROBLEMS 
ARISE, THE PURGE WELLS WILL AUTOMATICALLY SHUT DOWN AND THE DISCHARGE FLOW 
WILL CEASE. 

12. Collate and siinit Schedule C if sludge iHipnsal will be re^tixed by diia facility. NOT APPLICABLE 

13. HASTE OiARACIBUSng: Sdieibile N aust be stdnitted. 

7'- TTIEATJeir JOUS OPERATOR CEOTIFICATTCM: List noBBS Bwl certifieatiaa neteta of certified eperaten: 

SIGFRIED SCHUBERT: SOCTAT. SECURITY f 337-26-9959 
ALFRED SONDAG: SOCIAL SECURITY # 502-34-6427 



This Agsncv It luttterliad to rtquir* iMt Infermatlon under 
llllnoit Ravttad SntuteA 1979. Cheottr III 1/2, Section 1039. 
Oltcloture of Ifilt informetlon It required under thet Section. 
Fellure to do to mey prevent ttilt form from being prdcetied 
ertd could retult In your tMllcatlon being denied. Thit form 
hat been approved by the Formt Maitegerttent Center. 

FOR lEPA USE: 
UK f 
DATE RECEIVED: 

laiNOIS ENVlROfWEOTAL PKJTECTION ACENOf 
DIVISICN OF WATER POLLUTION COmUL 

PERMIT SEaiON 
Springfield, Illinois 62706 

SCHEDULE N WASTE (HARAnERISnCS 

1. 

2. 

3. 

Kane of Pioiect REMEDIATION OF IMPACTED GROUND WATER , USING AN ATR STRIPPING TREATMENT SYSTEM 

H£»f DATA 

2.1 Average Flow (gpd) 

2.2 Maxiinn Daily Flow (gpd) 

2.3 TBPERAH1RE 

EXISTING 

JL 

PROPOSED-DESIOf 

1.152.000 

K157.000 

Ave. Intake 
Tenp. F 

60 

-60 
2.4 Mini«JB 7-day, 10-year fl»r:_ 

2.5 rilution Ratio: NA 

Tine of 
year 

SIMCR 

WIKIER 

Avg. Effluent 
Teeo. F 

62 

.£2. 

Max. Intake 
Tenp. F 

70 

70 

Max. Effluent 
Temp. F 

72 

-Z2_ 

Max. T««V- Out
side Mixing 
Zone F 

HA 

-HA 
HA cfs MGD. 

2.6 Stream flow rate at tine of saii7ling_ HA cfs MQ). 

(HMCAL CONSTITUENT Existing Permitted ConditiOns_ 

Type of saaple: grab (tine of collection_ 

(see instructions for analyses required) SEE TABLE I FOR" CEDE211CAL COHSTITDEHTS 

Existing conditions ; Proposed Permitted Canditions_ 

juxqnsite (Kuaber of sanples per day ) 

X 

NOTE: This new water flow will replace an existing cooling water supply stream, so j 
there will be no net increase in total flow through the existing waste water 
treatment facility (i.e., outfall 001). 

BariuB 

Borm 

BQOs 

Cadaim • 

Carbon Oiloroforo Extract 

Oiloride 

Qtrooiun (total Imxavalent) 

(Hromivn (total tribalent) 

Copper 

Cyanide (total) 

Cyanide (readily released «1S0*F S pH 4.S) 

Dissolved Oxygen 

Fecal Colifora 

IL S32-0019 
WPC 159 



SEE TABLE I FOR CHEMICAL CONSTITUENTS 

lUW KASre nffiATED EFFUIEOT UPSTKEAM DOOSntEAM SAMPLES 

Fluoride 

Haidness (u Ca CDj) , 

Iron (total) 

Lead 
' 

Msngsiese 

KBAS 

Mercury 

Nickel 

Nitrates (asN) 

Oil ( Grease (hexane solubles 
or equivalents) 

Organic Nitrogen (as N) 

PH 

Hienols 

RiospiioTous (as P) 

Radioactivity 

Seleniin 

Silver 

Sulfate 

Suspended Solids 

Total Dissolved Solids 

2Inc 

Others 

-
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ATTACHMENTS TO ILLINOIS EPA SCHEDULE J 

ATTACHMENT FOR ILLINOIS EPA SCHEDULE J, SECTION 2 & SECTION 4 

The ground water remediation system will purge impacted ground water and pump it to an 
air stripping tower. Impacted ground water will be contacted with fresh air where organic 
constituents will be transferred to the vapor phase and discharged to the atmosphere. 
Treated water from the air stripping tower will be discharged to the wire mill water supply 
system. After being used in the wire mill as process and cooling water, it will be 
discharged to the existing waste water treatment system. The compliance monitoring 
point for the discharge from the air stripper will be at the discharge of the air stripper 
effluent pumps, prior to mixing with the river water in the supply header. 

The maximum flow (continuous) anticipated is 800 gpm, the design capacity of the 
stripping system. Permit calculations are based on this flow rate. Additional wells would 
have to be installed in order to produce a flow greater than 650 gpm, but the stripper has 
been designed to treat up to 800 gpm to accommodate possible future wells. 

ATTACHMENT FOR ILLINOIS EPA SCHEDULE J, SECTION 3.1 

Section 7 of the "Aquifer Test and Air Stripping Pilot Study" report, lists the parameters 
used for design of the air stripping treatment system. The methods used to determine 
these parameters are discussed in Sections 3 and 4 of this report. 

kid - PAF: disk 1 <: & c:\KeysioiieV07029.05MlIinEp. (R) 
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Hazardous Waste Management Units 
1. North Ditch 5. K061 Waste Pile 
2. Mid Mill Ditch 8. Dredge Pile 
3. South Ditch (Norm and Scum Halves) 7. Dredge Pile 
4. 24-Hour Retention Reseivoir 

Paofii W«s1 Oiodtangla • U.S.Q.S. 1W9, photo>evii«j 1967 and 1979 
Paivia Eaai Ouadtangia • U.S.G.S. 1949. ptwlotaviaad 1967 and 1979 
PakinOuad'angla • U.S.G.S. 1960.plKilofav«ad 1967 and 1979 
Matqualla Heighta Ouadtangia - U.S.G.S. 1960. pliolotaviaad 1967 and 1979 

5* 
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mv Engineering & Science 

Figure 1 

SITE LOCATION MAP 
Keystone Steel & Wire Company 

Peoria, Illinois 
October 1992 07029 



TO ATMOSPHERE 

1=1 
98% SULFURIC ACID STORAGE TANK 

P-6/6S 
SULFURIC ACID METERING 

PUMP k SPARE 

I y 
RECOVERY WELL D 

E=4 
GROUND WATER PUMP 

RECOVERY WELL C 

E=3 
GROUND WATER PUMP 

EXPLANATION 

@ FLOW INDICATOR 

(LC) LEVEL CONTROLLER 

pH CONTROLLER 

-® 

y 
RECOVERY WELL B 

£=2 
GROUND WATER PUMP 

I 

Q 

r© 

RECOVERY WEa A 

E=1 
GROUND WATER PUMP 

£=1 
AIR STRIPPING 

TOWER 

0—1 fi=l 
^ I BLOWER 

P-5/5S 
EFaUENT PUMP & SPARE 

AMBIENT 
AIR 

TREATED WATER TO COOLING 
WATER TIE-IN AT STEAM PLANT 

07029PIS 
VRn02B2 

WW Engineering te Science, Inc. 

RGURE 15 

PROCESS FLOW SCHEMATIC 
GROUND WATER RECOVERY tc TREATMENT 

KEYSTONE STEEL <c WIRE CO. 
PEORIA. ILLINOIS 

NOVEMBER. 1992 07029 
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ILLINOIS EPA SCHEDULE N, SECTION 3 
TABLE 1 

Raw Waste 
Maximum 

tmc/ll 

Treated Effluent 
Maximum 
tme/Il Max. 

Upstream/Downstream 
Samples 

fmg/ll 

Carbon Tetrachloride 0.00 <0.005 Not Applicable 

ChloroethaneW 0.00 <0.005 Not Applicable 

Chloroform 0.036 <0.005 Not Applicable 

1,1-Dichloroethane 0.51 <0.005 . Not Applicable 

1,2-Dichloroethane 0.005 <0.005 Not Applicable 

1,1 -Dichloroethylene 0.39 <0.005 Not Applicable 

Methylene Chloride 0.09 <0.005 Not Applicable 

Tetrachloroethylene 0.18 <0.005 Not Applicable 

Toluene 0.024 <0.005 Not Applicable 

1,2-Dichloroethylene 0.18 <0.005 Not Applicable 
1,1,1 -Trichloroe thane 1.32 <0.005 Not Applicable 
Tiichlcroethylene 2.16 <0.005 Not Applicable 
Vinyl ChloiideW 0.00 <0.005 Not Applicable 

Further information on existing ground water quality can be found in the reports submitted to the 
Illinois EPA, "Aquifer Test and Air Stripping Pilot Study," November 6, 1992, and "Ground 
Water Remediation Program," June 15, 1992. Tables 3-4 and 3-5 from the latter report are 
attached. 

These compounds are expected to have less than detectable concentration in the combined flow-weighted 
average influent water. These compounds were presented because they have been detected in selected ground 
water samples at very low levels 



TABLE 3-4 

SUMMARY OP GROUND WATCR ANALYTICAL RESULTS FOR INORGANICS («ll rcsnilu in ug/l) 

1 1 mill nJ IrJ Tetil 

T-I 0207/90 WWES <2M <a.o M <10 360000 <30 <10 <10 <10 <30 IJOOOO 1)00 <0.2 10 3600* <10 150000 <20 <50 
T-l OVU^ WWES <aoe O.0 30 <20 430000 <10* <10 <10 60 <3.0 130000 1600 <0.2 -.10 4)00 <20 73000 <20 <10 
T.l 0V2«90 WWES <300 <a.o 40 <20 492000 <10 <10 <10 10 <2.0 163000 1700 <0.2 2D 4600 <10 73000 <20 <10 
TI n/2V90 WWES <20 478000 <10 20 <2.0 161000 1700 20 <10 70000 <20 
T-l wvnx WWES <20 530000 <10 10 <1.0 176000 1900 10 <10 74000 <20 
M 0207/91 WWES 10 333000 <10 <10 <1.0 179000 1800 10 <10 75000 <20 
T-l Oy2W91 WWES 11 366000 <2.0 <10 <1.0 177000 2000 <10 <20 76000 30 

T-IA II/27/W WWES 0.96 <10 <3.0 
T-IA 02OAO0 WWES <230 <a.o 40 <10 210000 <30 <10 <10 <10 <30 79000 200 <0.2 <10 <3000* <20 BSOOO <30 <30 
T-IA 02OA9Q WWES <230 <10 40 <10 230000 <30 <10 <10 <10 <50 78000 200 <0.2 <10 <3000* <10 54000 <20 <50 
T-2A OJOJOO WWES <300 <10 SO 3.0 300000 <10* <10 <10 40 <3.0 74000 210 <0.2 <10 4200 <20 42000 <20 <10 
T-lA 0BO9O0 WWES <300 <10 M <20 222000 <10 <10 <10 130 <2.0 76000 130 <0.2 20 4600 <2.0 43000 <30 <10 
T-lA 11/17/90 WWES <3 200000 <10 160 <2.0 72000 210 <10 <20 44000 <20 
T-IA 02OM1 WWES <20 222000 <10 40 <1.0 72000 ISO <10 <20 3)000 <20 
T-2A 0V29^1 WWES <20 229000 <2.0 100 <1.0 71000 160 <10 <20 61000 <20 

T-2B 020600 WWES <230 <1.0 40 <10 680000 <30 <10 <10 13000 <30 160000 1600 <0.2 <10 7600* <20 90000 <20 <30 
T-2B OVIIOQ WWES 240 <10 10 2.0 680000 <10* <10 <10 13000 <3.0 160000 1700 <02 <10 5600 <20 41000 <20 <10 
TIB 010900 WWES <300 <1.0 x <10 699000 <10 <10 <10 13000 <2.0 134000 1800 <0.2 20 5600 <20 44000 <20 <10 
T-2B ll/ZTOO WWES <3 393000 <10 16000 <2.0 133000 1700 <10 <20 38000 <20 
T.2B 02O6OI WWES ^0 683000 <10 16000 <1.0 133000 1800 <10 <20 39000 <20 
T-2B 0y29OI WWES <20 667000 <3.0 17000 <1.0 139000 1800 <10 <20 43000 <20 

T-J 0207/90 WWES <230 <10 <200 <10 120000 <30 <10 <10 <10 <30 47000 320 <0,2 <10 <5000 <20 66000 <20 <50 
T-J 020700 WWES <230 <10 <200 <10 110000 <30 <10 <10 30 <30 43000 320 <0.2 <10 <5000 <20 66000 <20 <50 
TJ oy22oo WWES 240 <10 TO ^0 iioooo <10* <10 <10 <10 <3.0 44000 460 <0.2 <10 2200 <20 64000 <20 <10 
T-J 0y2200 WWES <300 <1.0 » <20 IIOOOQ <10* <10 <10 10 <3.0 45000 440 <0.2 <10 2200 <20 69D00 <20 <10* 
T-J 0BO9O0 WWES <300 <10 to <20 117000 <10 <10 <10 <10 <2.0 48000 410 <0.2 10 1500 <20 33000 <20 <10 
T-J \1W90 WWES <10 123000 <10 10 7.0 42000 580 <10 <20 53000 420 
T-J lamoo WWES <10 123000 <10 10 7.0 42000 380 <10 <20 52000 420 
T-J 02O6O1 WWES <10 113000 <10 <10 3.2 47000 490 <10 <20 54000 200 
T-J OVJIOI WWES <20 106000 <2.0 <10 3.1 43000 4)0 <10 <20 52000 200 
T-J OVJfOI WWES <20 IIOOOO <20 <10 23 4JOOO 440 <10 <20 32000 150 

T-4A 0207/90 WWES <330 <10 K <10 320000 <50 <10 <10 <10 <30 94000 310 <0.2 20 <3000* <20 80000 <20 <50 
T-<A 0V22O0 WWES <300 <10 K <20 300000 <10* <10 <10 <10 <5.0 97000 -420 <0.2 <10 2100 <20 63000 <20 <10 
T-4A OBOftOO WWES <300 <10 » <10 JISOOO <10 <10 <10 30 <20 97000 430 <0.2 20 qpO <20 64000 <20 <10 
T-4A n/2soo WWES <2 390000 <10 20 <3.0 91000 440 <10 <20 61000 <20 
T-4A 02O6OI WWES <10 240000 <10 <10 <1.0 93000 440 <10 <20 63000 <20 
T-<A Oy29«| WWES <20 311000 <2.0 60 <1.0 94000 420 <10 <20 67000 <20 

T4B 0107/90 WWES <230 <10 <X0 <10 180000 <30 <10 <10 100 <30 57000 1600 <0.2 <10 7100 <20 42000 <20 <50 
T-4B 020700 WWES O30 <10 <200 <10 190000 <30 <10 <10 100 <30 61000 1600 <0.2 <10 6700 <20 42000 <20 <50 
T-4B 0V22O0 WWES 220 <2.0 w <20 190000 <10* <10 <10 120 <5.0 38000 nm <0.2 <10 6500 <20 37000 <20 <10 
T-4B oy22oo WWES 410 <10 w <10 190000 <10* <10 <10 140 <3.0 35000 1700 <0.2 <10 6400 <20 36000 <20 <10 
T-4B ooosoo WWES <300 <10 TO <10 171000 <10 <10 <10 160 <2.0 31000 1500 <0.2 20 6400 <20 31000 <20 <10 
,1^ , flfaoQ jKm. _a_ rtfl 171000 •, 32nnn • 9ft* .00. 4inm ... 

RcfUcUDSu^ 



TABLB3-4 

SUMMARY OP GROUND WATER ANALYTICAL RESULTS FOR INORGANICS (all resulu ia ug/I) 

1 1 
T-4B 1I/W90 WWES <1 141000 <10 640 <3.0 48000 700 <10 <10 33000 <30 
T-4B mnun WWEJ <30 lilOOO <10 100 <1.0 54000 1600 «10 <10 <28000 <30 
T-4B eviMi WWM <30 174000 <3.0 <1.0 49000 15O0 <10 <10 29000 <20 

T.SA ovzr/N WWEJ OJO dO <300 <10 130000 <50 <10 <10 <10 <30 38000 380 <0.2 <10 <5000 <10 36000 <20 <30 
T-5A OJOMO WWBJ <100 <30 JO <30 IIOOOO <10« <10 <10 M <3.0 33000 290 <0.2 <10 2500 <10 35000 <30 <10 
T-JA OMMO WWES <100 •a.0 30 <30 134000 <10 <10 <10 <10 <2.0 38000 320 <0.2 20 2900 <10 40000 <20 <10 
T-5A M/77/90 WWEJ <2 119000 <10 30 ^.0 47000 320 <10 <10 39000 <20 
T-JA OlOVfl WWEJ <30 135000 <10 <10 <1.0 53000 330 <10 <10 41000 <30 
T-IA OJOMI WWEJ <30 141000 <1.0 so <1.0 34000 290 <10 <10 45000 <30 

T-5B ovn/90 WWEJ <350 <30 <a» <10 uoooo <50 <10 <10 1400 <30 IIOOOO 140 0.3* <10 <3000 <10 39000 <20 <50 
T.5B OJOMO WWEJ <300 <30 50 <30 <I0< <10 <10 600 <9.0 120000 160 ^.2 <10 2900 <10 35000 <20 <10 
T-IB OMMD WWEJ <200 <30 30 <30 310000 <10» <10 <10 sso <3.0 120000 150 <0.2 <10 3000 <10 23000 <20 <10 
T-JB OVW90 WWEJ <200 <30 30 <30 321000 <10 <10 <10 490 <2.0 121000 160 02 <10 3100 <10 36000 <20 <10 
T-]B II/Z7/90 WWEJ <30 327000 <10 6500 <2.0 122000 170 <10 <10 31000 <20 
T-5B OV2V91 WWEJ <30 291000 <10 S200 <1.0 103000 160 <10 <10 34000 60 
T-JB OVIWl WWEJ <30 31SOOO <1.0 3900 <1.0 112000 160 <10 <10 35000 <20 

T-JC nmrn WWEJ <150 <30 <100 <10 400000 <50 <10 <10 1700 <30 130000 510 <0.2 <10 <3000 <10 63000 <20 <50 
T-JC tvtmo WWEJ <300 <30 40 <30 430000 <10< <10 <10 4200 <3.0 140000 470 <0.2 <10 4100 <10 36000 <20 <10 
T-JC OBOVW WWEJ <100 <30 30 <30 439000 <10 <10 <10 3000 <3.0 146000 630 as <10 4200 <10 56000 <30 <10 
T-JC n/jT/w WWEJ <2 naooo <10 3100 <3.0 116000 530 <10 <10 52000 <20 
T-JC 01«V»1 WWEJ <30 439000 <10 4)00 <1.0 148000 640 <10 <10 5)000 <20 
T-JC ojn«9t WWEJ <30 437000 <2.0 6000 <1.0 138000 580 <10 <10 39000 <20 
T-JC OVIMI WWEJ <30 4saooo <30 6000 <1.0 141000 640 <10 <10 60000 <30 Rcplkxit Suif4* 

T-«A 11/17/M WWEJ 1.1 <10 <3.0 
T-«A wunt WWEJ <350 <30 30 <10 90000 <50 <10 <10 <10 <30 34000 2)00 <0.2 <10 <3000* <10 78000 20 <30 
T-«A OJ/JMO WWEJ 170 <30 30 40 120000 <10< <10 <10 40 <3.0 62000 2500 <0.2 <10 <300 <10 74000 20 <10 
T-«A 0V2W90 WWEJ <200 <30 30 <30 133000 <10 <10 <10 80 <3.0 72000 2400 <0.2 <10 <300 <10 78000 <20 <10 
T-4A OVIWW WWEJ <200 <30 30 <30 127000 <10 <10 <10 30 ^.0 69000 2400 <0.2 <10 <300 <10 74000 <30 <10 
T-AA ii/r/M WWEJ <2 119000 <10 90 11 62000 2700 10 <10 7SOOO <20 
T-«A II/I7/M WWEJ <1 120000 <10 too <2.0 63000 2700 to <10 73000 <30 lUitaiiSuvl. 
T-«A mnm\ WWEJ <30 144000 <10 <10 <1.0 75000 2500 <10 <10 73000 <20 
T-6A mrunx WWEJ <30 147000 <10 10 <1.0 72000 2500 <10 <10 73000 <20 
T-«A WWEJ <30 153000 <30 30 <1.0 76000 2900 <10 <10 74000 <30 
T-aA OJOMI WWEJ <30 150000 <3.0 30 <1.0 77000 2900 <10 <20 76000 <20 RcfAicAkSu^ 

T-6B mntno WWEJ <150 <30 40 <10 IIOOOO <50 <10 <10 <10 <30 62000 240 <0.2 <10 <5000* <10 39000 <20 <30 
T-«B ojruw WWEJ MO <30 30 <30 190000 <10 <10 <10 <10 <5.0 63000 230 <02 <10 2400 <10 57000 <30 <10 
T-6B oanwM WWEJ <300 <30 30 <30 119000 <10 <10 <10 <10 <2.0 70000 190 <0.2 <100 2800 <10 39000 <20 <10 
T-6B timno WWEJ <30 150000 <10 30 <2.0 34000 220 <10 <10 64000 <20 
T-«B mntnx WWEJ <30 174000 <10 <10 <1.0 60000 170 <10 <10 62000 <10 
T-6B Krnrn WWEJ <30 175000 <1.0 <10 <1.0 33000 170 <10 <10 63000 <20 

T-«C nntno WWEJ <350 <30 70 <10 400000 <50 <10 <10 3900 <50 170000 280 <0.2 <10 <5000* <10 39000 <30 <30 
T-ac OJOMO WWEJ 540 <30 70 <30 450000 <10 <10 <10 9400 <5.0 170000 290 <0.2 <10 2800 <10 37000 <20 <10 
T-ac OtOMO WWEJ ^00 <30 to <30 402000 <10 <10 <10 9000 <2.0 172000 270 <0.2 10 3400 <10 38000 <30 <10 
T-ac 11/27/90 WWEJ <2 440000 <10 9900 <3.0 166000 260 <10 <10 39000 <30 

mmi. <30 477000 <10 .JSSS^ <1.0 ^19 •49 ?7«?9 <30 

N) 

o 
H) 

U1 



TABLE 3-4 

SUMMARY OP GROUND WAIER ANALYTICAL RESULTS FOR INORGANICS (all tesulu in ug/l) 

0109^1 WWES <10 490000 <3.0 9600 <1.0 170000 140 <10 <10 38000 <20 

T.7A vmno WWES <230 <10 ^00 <10 300000 <50 <10 <10 10 <50 66000 300 <0.2 60 <5000 580000 <20 <50 
T-7A ovnvo WWES 340 <10 50 ^0 160000 <10 <to <10 50 <5.0 56000 340 <0.2 30 <500 <10 530000 <20 <10 
T.7A OVKVOO WWES <300 <10 40 <10 •3000 <10 <10 <10 <10 <10 39000 160 <0.2 40 <500 <10 334000 <20 <10 
T-7A 11/31/90 WWES <3 79000 <10 40 <2.0 26000 220 60 <10 397000 <20 
T-7A 11/31/90 WWES <3 77000 <10 20 <3.0 36000 230 60 <10 307000 <20 lUpUcutSuivk 
T.7A 0307/91 WWES <10 121000 <10 40 <1.0 42000 330 310 <10 454000 <20 

lUpUcutSuivk 

T.7A 050*91 WWES <10 101000 7.1 170 <1.0 32000 330 130 <10 395000 <20 

T-7B 030100 WWES <250 <10 ooo <10 140000 <50 <10 <10 390 <50 59000 340 <0.3 <10 <5000 <10 83000 <20 <30 
T-7B OV3IOO WWES <250 ^0 ooo <10 140000 <50 <10 <10 320 <50 59000 240 <fi.2 <10 <5000 <10 83000 <30 <50 lUplmliSuvb 
T.7B 050*90 WWES ooo <10 110 <10 140000 <10 <10 <10 270 <5.0 58000 230 <0.2 <10 3000 <10 17000 <20 <10 

lUplmliSuvb 

T.7B 050*90 WWES <10 120 <10 130000 <10 <10 <10 160 <5.0 54000 330 <0.2 <10 3200 <2.0 88000 <20 <10 RcplkMiSuivl* 
T.7B wvm WWES <300 <10 90 <10 153000 <10 <10 <10 390 <2.0 66000 320 <0.3 <10 3700 <10 84000 <20 <10 

RcplkMiSuivl* 

T-7B 0IOO90 WWES <300 <10 too <10 149000 <10 <10 <10 270 <10 65000 220 <0.3 <10 3700 <10 84000 <20 <10 RqdicutSuvk 
T.7B I1/2IOO WWES <3 139000 <10 1500 <3.0 56000 350 <10 <10 75000 <20 
T.7B 0307/91 WWES <10 149000 <10 320 <1.0 67000 350 <10 <10 85000 <20 
T.7B 02O7/9I WWES <10 146000 <10 260 <1.0 65000 260 <10 <2.0 85000 <20 lUpUoii Suvk 
T.7B 050*91 WWES <10 192000 <10 440 1.0 72000 310 <10 <3.0 80000 40 
T.7B 09O9OI WWES <10 179000 <10 280 <1.0 71000 200 <10 <10 79000 Rcflkaie SuqdB 

T4 03OSO0 WWES <10 <300 <10 370000 <50 <10 <10 6500 <50 150000 870 <0.2 <10 <5000 <2.0 43000 <20 <30 
T-l 0*3*90 WWES <200 <10 •0 <10 340000 <10 <10 <10 5500 <5.0 150000 930 <0.3 <10 800 <10 50000 <30 <10 
T4 0t0*90 WWES ooo <10 60 <10 337000 <10 <10 <10 7300 <2.0 153000 940 <0.3 <10 950 <10 44000 <20 <10 
T4 11/3*90 WWES <2 311000 <10 7200 <3.0 143000 890 <10 <ao 43000 <20 
T4 0207/91 WWES <10 397000 <10 6000 <1.0 142000 870 <10 <10 41000 <20 
T4 050*91 WWES <10 316000 <2.0 5600 <1.0 139000 820 <10 <10 41000 <20 

T-« OTOflOO WWES <150 <10 <300 <10 130000 <50 <10 <10 250 <50 50000 940 <0.3 <10 <5000 <10 30000 <20 <50 
T4 050*90 WWES 230 ^0 to <10 130000 <10 <10 <10 30 <5.0 51000 880 <0.3 <10 1200 <10 47000 <20 <10 
T4 050500 WWES >40 O.0 60 <10 130000 <10 <10 <10 20 <5.0 51000 890 <11.3 <10 1100 <10 43000 <20 <10 
T-9 0BO9O0 WWES <300 <10 70 <10 139000 <10 <10 <10 230 <3.0 56000 830 <0.2 <10 1600 <10 113000 OO <10 
T4 I1/3IOO WWES <2 115000 <10 200 <3.0 49000 800 10 <10 138000 <20 
T4 11/3*90 WWES <2 110000 <10 <10 <2.0 48000 730 10 <10 139000 <20 
T4 03O7OI WWES <10 139000 <10 to <1.0 55000 760 <10 <10 208000 <20 
T-9 050*91 WWES <10 130000 <3.0 <10 <1.0 49000 550 <10 <10 165000 <20 

I-IO 030*90 WWES <250 <10 <10 1100000 <50 30 <10 29000 <50 370000 3900 <0.2 90 21000 <10 51000 <20 <50 
T-IO 050*90 WWES <300 <10 50 <10 I30U000 <10 30 <10 31000 <5.0 360000 3200 <0.3 M 17000 ^0 57000 <20 <10 
T«IO 0*3900 WWES 350 <10 40 <10 1390000 <10 40 <10 32000 <3.0 375000 3900 <0.3 no 21000 <10 59000 <20 <10 
T-IO 11/2*90 WWES <2 1270000 <10 35000 <3.0 348000 5200 110 <3.0* 62000 <20 
T-IO 03O7OI WWES <10 1260000 <10 36000 <1.0 357000 5600 120 <2.0* 57000 <20 
T-IO 05O9OI WWES 31 1450000 <10 42000 <1.0 262000 6100 no <10 65000 30 

T-llA 020600 WWES <350 <10 90 <10 93000 <50 <10 <10 <10 <50 34000 530 <0.3 <10 7400* <10 180000 <30 <50 
T-IIA 050200 WWES ^00 oo 150 <10 130000 <10 <10 <10 too <5.0 49000 850 <0.3 <10 3800 <10 53000 <20 <10 
T-IIA WWES ^00 ^0 no ^0 113000 <10 <10 <10 640 ^.0 46000 850 <0.3 10 3300 <10 43000 OO <10 
T-IIA 11/37/90 WWES <3 139000 <10 1900 -<3.0 58000 970 <10 <10 49000 <20 
T-IIA 020*91 WWES <10 143000 <10 2600 <1.0 57000 1000 <10 <10 56000 <20 
T-IIA OSOQOI WWES <10 132000 ^0 2900 <1.0 52000 920 <10 <10 56000 <20 

T-lIft.... mm <a« 100 ..fiUL <» <10 <10 SfiQS 4flL_ , •, —aaa. 30 <30 



TABLB3-4 

SUMMARY OP GROUND WA7BR ANALYTICAL RESULTS POR INORGANICS (all results in ugA) 

o 
i-h 

Ul 

n«.l. ml .rtrnil frJ IT. , 1 r 1 JoU 1 

T-IIB OVll/M WWES ooo <10 10 <10 160000 <10 <10 <10 70 <3.0 64000 470 <0.2 <10 )400 <10 33000 <20 <10 
T.IIB OVKSM WWES <300 <10 90 oo 139000 <10 <10 <10 40 <2.0 44000 6)0 <0.3 10 9600 <10 54000 <30 <10 
T-IIB \\mr» WWES o 147000 <10 <10 <3.0 44000 440 10 <10 56000 <20 

<10 

T-IIB WMt\ WWE5 oo 173000 <10 <10 <1.0 49000 660 10 <10 58000 OO T.IIB OVJIWl WWES OQ 113000 <1.0 40 14 44000 420 <10 <10 51000 90 

T.IIC WWES <230 1.6 no <10 91000 <*1 <10 <10 <10 <90 93000 1300 <0.3 )0 <9000- <10 90000 20 OO T.IIC OVUM WWES <300 <10 40 OO 340000 <10 <10 <10 10 <3.0 97000 1800 <0.3 <10 )700 <10 47000 OO <10 
T-ltC evj»M WWES <300 <10 30 OO 334000 <10 <10 <10 130 <3.0 103000 1700 <0.3 10 3900 ^0 46000 oo <10 T.IIC iin7/»o WWES o 294000 <10 <10 <3.0 103000 1800 10 <10 43000 oo 

<10 

T.IIC WWES OO 374000 <10 30 <1.0 109000 1800 <10 <10 4)000 oo 
T.IIC ovjavi WWES oo 3S8000 <10 40 <1.0 110000 1900 <10 <10 39000 oo 
T.ll OVIT/M WWES <130 <10 90 <10 370000 <» <10 <10 <10 <90 88000 680 <0.3 <10 <9000« <10 42000 oo <50 T.|J mnuM WWES S40 <10 90 oo 380000 <10 <10 <10 9)0 <3.0 88000 1100 <0.3 <10 4000 <10 59000 <30 <10 
T.IJ WWES 

4000 <10 59000 <30 
N7A 

T.ll ii/a/M WWES o 137000 <10 10 <10 9)000 700 <10 54000 <20 
T.ll ovn/ji WWES oo 397000 <10 <10 <1.0 91000 790 <10 <10 64000 20 

T.IJA ovmn) WWES <130 <10 ooo 40 9)0000 <J0 140 <10 380000 <30 180000 14000 <0.3 540 17000 <10 42000 38000 OO 
T.IIA OVTHiO WWES 390 <10 90 41 410000 <10 no <10 180000 99 340000 9700 <0.3 580 19000 <10 54000 97000 <10 
T.|)A OtObM WWES OOO O.0 no 24 9)2000 <10 40 <10 43000 7.) 337000 4500 ^.3 340 14000 <10 41000 33000 <10 
T.|)A II/IS/M WWES 19 419000 <10 7)000 4.4 194000 4700 )40 <10 96000 31000 

<10 

T.IIA WWtl WWES 31 303000 <10 7)000 4.0 302000 4500 960 <10 4)000 39000 
T.IJA Ojrtj/Ji WWES OO 3)300 <1.0 103000 9.8 309000 9)00 590 <10 40000 89000 

T.IJB Ol/IB/M WWES <m <10 <300 <10 ISOOOOO <J0 90 <10 19000 <30 330000 17000 <0.3 30 1)000 <10 1)0000 50 <50 
T.IJB osnvto WWES <300 <10 130 OO 1400000 <10 40 <10 18000 <3.0 18000 <0.3 90 10000 <10 150000 40 <10 
T.IJB vtntnn WWES <300 <10 no OO 1730000 <10 40 <10 22000 <3.0 321000 18000 <0.3 90 11000 <10 1)9000 150 <10 
T.IJB II/»»0 WWES o 1440000 <10 93000 <2.0 391000 180C0 90 <10 13)000 OO 
T.IJB ovaMi WWES OO 1440000 <10 34000 <1.0 296000 18000 30 <10* 145000 120 
T.IJB OVMWI WWES OO 11)0000 4.J 9300 <1.0 30)000 19000 30 <10 147000 1)0 

T.|4 OVM/W WWES <290 <10 <300 <10 940000 <J0 <10 <10 440O <90 1)0000 610 <0.3 <10 <5000 <10 80000 )0 <50 
T.|4 OJOJ/M WWES 370 <10 40 oo 980000 <10 <10 <10 4300 <5.0 120000 610 <0.2 <10 9300 <a.o* 53000 <10 <10 
T.|4 OBOIMO WWES <300 <10 20 oo 994000 <10 <10 <10 12000 <2.0 148000 570 <0.3 <10 9100 <10 47000 60 <10 
T.|4 ll/lTfM WWES <3 944000 <10 12000 <3.0 148000 580 <10 <10 44000 OO 
T.|4 mmn\ WWES oo 407000 <10 97000 <1.0 150000 330 <10 <10 44000 OO 
T.|4 wunx WWES oo 430000 <10 1)000 <1.0 149000 390 <10 <10 43000 <20 

T.IJ nmno WWES <130 <10 <300 <10 140000 60 10 <10 330 <30 40000 670 <0.3 20 <9000 <10 93000 OO <50 T.|J OJOVM WWES <100 <10 170 oo 1)0000 <10 <10 <10 1700 <3.0 36000 710 <0.3 <10 1800 <10 35000 980 <10 
T.IJ OWJWO WWES <300 <10 1400 oo 140000 <10 <10 <10 1300 <3.0 57000 3)0 <0.3 <10 1800 <10 33000 OO <10 
T.IJ II/IS/W WWES <2 149000 <10 990 <3.0 57000 690 10 <10 )0000 <20 

<10 

T.IJ nmm WWES OO 144000 <10 170 <1.0 53000 550 <10 <10 92000 <20 
T-IJ ojflwi WWES oo 1)9000 oo 410 <1.0 94000 340 <10 <10 28000 OO 

T.|« nmno WWES <390 <10 OOO <10 430000 <J0 <10 <10 <10 <30 1)0000 1300 <0.2 <10 6600 <10 41000 OO <90 
T.|« 0JO4M WWES OOO <10 40 oo 440000 <10 <10 <10 20 <3.0 130000 1400 <0.3 <10 5400 <10 43000 OO <10 
T.|S oenwo WWES <10 40 oo 439000 <10 <10 <10 30 <30 190000 1)00 <0.3 70 3300 ^0 60000 OO <10 T.IS II/WN WWES oo 444000 <10 940 <3.0 142000 1)00 30 

3300 
<10 95000 160 

<20 

<10 

M« nmoL. WWES -^9 _1HL '39000 gyw 
160 
<20 



TABLE 3-4 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR INORGANICS (all ruulu in ugA) 

T-16 OVSMl W7VES 
• 

2.0 432000 <10 <10 <1.0 1S7000 1300 60 <10 60000 OO RqAiateSuvb 
T-16 wmni WWES <10 461000 <2.0 230 <1.0 1«S000 1400 JO •ao 63000 JO 

RqAiateSuvb 

T-17 oysMi WWU <10 104000 <10 320 <1.0 43000 1700 <10 <Z0 34000 30 
T-JT OVKMl WWES <10 I04000 <10 10 <1.0 45000 1300 <10 <30 35000 <30 

T-U OMMl WWES <10 104000 <10 60 <1.0 45000 1000 <10 <X0 37000 <30 

T-ltA OMWfl 79WES <10 I17000 O.0 240 61 70000 1400 30 <10 33000 70 

T-I»B OVMfl WWES ^0 171000 <10 160 <1.0 66000 660 10 <10 65000 30 

T-19C 0MW»1 WWES ^0 293000 <10 60 1.2 97000 1300 30 3.7 310000 30 

T-30 OMWfl WWES <10 302000 <10 4000* <1.0 146000 3600 <10 <10 94000 30 

T-31 OVMWl WWES <10 432000 <10 31000 <1.0 107000 4500 10 <10 361000 30 

W.| 01/UM DAL <3 40 niiMd 
W.| OlOVM DAL <3 40 IMUknd 
W-l 0WD4M DAL 20* 40 <10 20 4200 20 3900 0.3 <!• 70000 70 
W.| 1I/3I/W DAL <S 60 1 <10 3200 70 MOO <0.3 <5 100000 60 
W.l owwri DAL <3 10 0 <10 620 <20 3700 <0.3 <5 110000 350 
W-I oiovn BO 2 1 
W-l OVMtT DAL <20 10 
W.l ovati Ea <1 <l 
W-l ovxsm RAM <1 <1 
w-l ovn/17 RASS <2 13 <10 <10 S190 <10 4130 <0.3 <3 94600 362 
w.| gWIMT RASS <10 <10 FUknd 
w-l OWlWtT RASS <10 <10 
w.| 0V17/M RASS <10 17 119 <10 117 <3 1560 0.35 <5 107000 3330 
w.l OVIVM RASS <3 <10 <3 
w-l OWMN RASS <3 <10 <3 
w.l 11/um RASS <3 <10 <3 
w.l 0MM7 RASS <3.0 <10 <3.0 
w.l ovivit RASS 9.3 <10 <3.0 
w.l ovnitt WWES Dnr 
w.l UfWtt *WES 
w.l oim/M WWES <230 <20 <200 <10 200000 <30 30 <10 <10 <30 77000 9300 <0.3 300 <5000 <10 130000 430 <50 
w.l bvivM WWES <200 <10 20 9.0 200000 <10 30 <10 70 <3.0 100000 3400 <0.3 140 3900 <10 190000 1500 <10 
w.| 0W2W90 WWES 220 17 SO <10 173000 <10 <10 <10 13000 <2.0 59000 6400 <0.3 30 3600 <10 66000 <30 <10 
w.l 1I/7WV0 RTWES <2 174000 <10 4200 <10 57000 3300 60 <10 73000 300 
w.l 0207/91 WWES <10 llOOOO <10 410 <1.0 39000 3100 30 <10 46000 110 
w.l Oy2W91 WWES <10 132000 <2.0 1000 7.0 47000 4100 40 <2.0 65000 130 
w.l oao«9i 7WES <10 <10 <5.0 
w.l WOMl WWES <10 <10 <3.0 

W.ID DAL «• 10 <10 <10 <20 30 3B0 <0.3 3* 35000 30 
W.ID llOl/M DAL <3 70 s <10 <10 70 330 <0.3 6 49000 30 
W.ID 0ZnM7 DAL <3 30 <3 <10 20 <20 ISO <0.3 <5 53000 10 
W.ID 030407 Ea 5 
W.ID 030407 DAL <20 7 

040307 sa • • -<1 

o 
Hi 

ui 



TABLB3-4 
SUMMARY OP GROUND WATER ANALmCAL RESULTS FOR INORGANICS (all rwulu ID U(/I) 

Wdl# .mmin L IIN-L • J Mm\ Mmirl 1 rrnm™ 1 Tm\ 
TMI4 I 

W-ID (MOVI? RASS t <1 
W.|D 0VT7/V RASS <2 27 <10 <10 17 <10 100 <0.J <1 40000 79 
W.|D 0V14VT RASS <10 <10 RIIMI 
W.ID 0W14T7 RASS <10 <10 UalUkna 
W.ID 0207/11 RASS <10 10 <1 lai 11 <5 71 <0.2 <3 42200 16 
W.tD OSOJ/II RASS <1 <10 <3 
W.ID OVUM RASS <s <10 <3 
W.ID unvtt RASS <> <10 <3 
W.ID ovo\n9 RASS <1.0 <10 ^.0 
W.ID OV2VI9 RASS <1.0 <10 <5.0 
W-lD OVll/99 RASS <5.0» <10 <3.0 
W.ID II/2I/99 WWES 1.7 <10 <5.0 
W.ID II/2M9 WWES I.I <10 <3.0 lUltkM.Satl. 
W.ID 0207/90 WWES <130 <10 <200 <10 270000 <90 <10 <10 4S0 <30 100000 240 <0.2 30 <3000 ^0 63000 <20 40 
W.ID OVJVTO WWES ooo <10 <0 <10 190000 <10 <10 <10 20 <5.0 99000 100 <0.2 10 4200 ^0 79000 <30 <10 
W.ID OV2V90 WWES <200 <10 40 <10 244000 <10 <10 <10 <10 <2.0 99000 100 <0.2 20 4300 <10 76000 <10 
W.ID unv90 WWES <2 114000 <10 <10 <10 99000 90 10 <10 94000 <20 
W-ID 0207/91 WWES <10 217000 <10 <10 <1.0 99000 90 10 <10 970C0 <20 
W.ID OV29IOI WWES <10 241000 <L0 40 <1.0 97000 100 20 <10 97000 <30 
W-ID OVXMX WWES <10 <10 <3.0 

W-l 01/UM DAL <s 40 Hlwal 
W.J 0I/23O0 DAL s eo Upa.ni 
W.J 09/0400 DAL S' 110 <10 <10 130 70 4300 <0.2 4* 56000 70 
W.J OVOVU DAL 4. too <10 <10 110 00 4100 <0.2 2* 56000 50 
W.J ll/JI/M DAL <s w 1 <10 430 00 4500 <0.2 9 51000 40 
W.J 02a I07 DAL <s » <1 <10 110 <20 4900 04 <5 50000 30 
W.J 0V24O7 BQ J 4 
W.J 0^2407 DAL <30 9 
W.J 040307 BO <1 <1 
W.J 040307 RASS 1 <1 
W.J 0y27/t7 RASS <2 11 <10 <10 411 <10 3330 <0.2 <2 40400 63 
W.J 09n4O7 RASS 

11 
<10 37 FBMd 

W.J 09a4O7 RASS 13 00 (MUIMI 
W.J 03a7OI RASS <10 n <5 <10 771 7.2 4910 <0.2 <3 45600 3230 
W.J 0V23Ot RASS <1 <10 <5 
W.J 0W34Ot RASS <1 <10 <5 
W.J 11/2209 RASS <5 <10 <3 
W.J 030109 RASS <10 <10 <3.0 
W.J 0V2M9 RASS <5.0 <10 <3.0 
W.J 090709 tiAiS <1.0. <10 <3.0 
W.J ii/no9 WWES 070 <10 <3.0 
W.J 020600 WWES <130 <10 40 <10 230000 <50 <10 <10 40 <50 93000 3000 <0.2 30 ^000* <10 51000 <30 <10 
W.J 030200 WWES <200 <10 40 <10 210000 <10* <10 <10 410 <3.0 73000 3100 <0.2 10 <300 ^0 49000 <30 <10 
W.J 090900 WWES 220 <10 40 <10 220000 <10 <10 <10 410 <2.0 90000 3700 <0.2 30 <500 <10 53000 <20 <10 
W.J ii/noo WWES <1 1*1000 <10 120 <3.0 91000 4500 30 <10 49000 
W.J 02OM1 WWES 10 240000 <10 370 <1.0 97000 5300 10 <10 53000 <20 
W.J oyjjoi WWES <10 223000 ^0 ISO I.S 95000 4600 20 ^0 57000 90 
W-J 090701 WWES dO <10 <3.0 

W.JD 0WMO6 DAL •» 140 <10 <10 <20 90 6J0 <0.2 6* 75000 50 
W.JO 110I06 DAL s SO 7 <10 40 70 510 <0.2 9 49000 30 
w-tt 0V19O7 DAL s2_ M • . <J .SUL . 2L. aiL . 

O 
Hi 

U1 



TABLE 3-4 

SUMMARY OP GROUND WATER ANALYTICAL RESULTS FOR INORGANICS (ill reiulu in ug/1) 

w«o« 1 n.1. 1 • 1 ru 1 ml Toul 1 

w-io 0304/17 sa 1 <1 
W.20 03O4O7 DAL <20 7 
W.20 040307 Ba <1 <l 
W.JO 040307 RAM <1 <1 
W.JO 030707 RAM <2 23 <10 <10 114 <10 431 <0.3 41000 36 
W.JO 0W14O7 RA5S <10 raiBMtf 
W.JD 0W14O7 RASS <10 <10 UiAtcnd 
W.JO 02^701 RASS <10 29 <3 13.7 114 <5 482 <0.3 <3 48400 <10 
W.JD 03O3OI RASS <3 <10 <3 
W.JD 0«040« RASS <3 <10 3.1 
W.JD 0SO4OI RASS <3 <10 <3 RrpUoMSuiifa 
W.JD ll/230f RASS <3 <10 <3 
W.JO 030307 RASS <3.0 <10 <3.0 
W.JO 030307 RASS <3.0 <10 <3.0 Re|4iaMSuq|4B 
W.JO Oa/1707 RASS <3.0* <10 <3.0 
W.JO 11/2707 WWES 1.1 <10 <3.0 
W.JD 020690 WWES <230 <20 30 <10 320000 <30 <10 <10 <10 <30 9J000 710 <0.2 20 8700* <X0 46000 <20 <50 
W.JO 030200 WWES <200 <20 30 <20 310000 <10 <10 <10 90 <3.0 89000 600 <0.2 <10 6300 <10 44000 <20 <10 
W.JD 0IOW70 WWES <200 <20 30 <20 301000 <10 <10 <10 <10 <20 85000 620 <0.2 10 7000 <10 40000 <20 <10 
W.JD 11/27/90 WWES <2 386000 <10 100 <2.0 88000 670 10 <10 J7000 <20 
W.JD P20»l WWES <20 340000 <10 90 <1.0 96000 720 <10 <10 41000 <20 
W.JD 03O9OI WWES <20 239000 <2.0 90 <1.0 72000 600 <10 <10 44000 <10 
W.JD 0607/71 WWES <20 <10 <3.0 

W.J 01/2VM DAL 3 30 RlkMd 
W.J 01/3300 DAL 10 70 
W.J 070300 DAL 7* 10 <10 <10 50 30 4100 <0.2 9* 73000 30 
W.J 110106 DAL <5 40 1 10 30 30 2400 <0.3 6 70000 30 
W.J 02niO7 DAL <S 20 <3 <10 90 <30 1700 <0.3 <3 30000 10 
W.J 030307 ea <1 <1 
W.J 030307 DAL <30 7 
W.J 040307 Ba <1 

<1 W.J 040307 RASS <1 <1 
W.J P30607 RASS <2 14 <10 <10 31 <10 1900 <0.2 <1 40100 67 
W.J 07/1407 RASS <10 <10 HlkMd 
W.J 07^407 RASS 20 19 
W.J 02^701 RASS <10 31 <3 <10 216 <3 3910 <0.3 <3 70700 33 
W.J P30VU RASS <3 <10 <3 
W.J 010406 RASS <3 <10 <3 
W.J 11/2206 RASS <3 <10 <3 
W.J 034009 RASS <3.0 <10 <3.0 
W.J 030309 RASS <3.0 <10 <3.0 
W.J 06^709 RASS <5.P* <10 <3.0 
W.J 11/2609 WWES 0.33 <10 <5.0 
W.J 0207/90 WWES <230 <20 <200 <10 120000 <30 <10 <10 <10 <30 43000 <10 <0.2 <10 <5000 <10 77000 <20 <50 
W.J P3O3O0 WWES <200 <20 30 <20 130000 <10 <10 <10 40 <3.0 41000 1100 <0.3 40 <300 <10 77000 <20 <10 
W.J 060900 WWES <200 <20 30 <20 112000 <10 <10 <10 <10 <20 36000 1700 <0.2 40 680 <10 62000 <20 <10 
W.J I2A>600 WWES <20 118000 <10 30 <2.0 38000 800 10 <10 39000 <20 
W.J 0207/91 WWES <20 131000 <10 <10 <1.0 41000 340 <10 <10 32000 <20 
W.J 05009I WWES <20 1J6000 <3.0 SO <1.0 46000 1600 30 <10 53000 <20 
W.J wwK <3.9 <10 -<is-

O 
Hi 

U1 



TABLE 3-4 

SUMMARY OP GROUND WATER ANALYTICAL RESULTS FOR INORGANICS (til ruulu in ug/1) 
Toul 

00 

o 
Ml 

U1 

Well* 

W.3D DAL 13* 190 <10 <10 to 100 1300 <0.2 10* 97000 30 
W.3D 11/21/M DAL <3 70 i <10 so 70 1900 <0.3 14 96000 20 
W.3D WiW DAL <3 40 <5 <10 40 <30 1300 <0.2 <3 69000 20 
W.3D 0V2VS7 Ea 1 <1 
W.3D ovavf? DAL <20 15 
W.3D 04avt7 EC 2 <l 
WOO RAU <1 <1 
WOO 0V2M/ri RA5S <3 23 <10 <10 39 <10 1100 <0.2 <2 63900 49 
WOO ovit/r RASS <3 36 <10 <10 32 <10 1060 <0.2 <2 61300 32 RMkMiSuvU 
WOO 0WI4/I7 RA5S <10 <10 
WOO 0W14/I7 RA5S 31 39 UofUlBfvd 
WOO ovnnt RASS <10 34 <3.0 <10 39 <3.0 1360 0.2 ^.0 63000 <10 
W.3D OVIVII RASS <5.0 <10 <3.0 
W.3D oyiVBi RAU <3.0 <10 <3.0 
W-3D OC/34/lt RASS <3.0 <10 <3.0 RcpUaiB Swvli 
WOD 11/22AI RASS <3 <10 <5 
WOO i\nv%% RASS <3 <10 <3 Rctiiaii SuBFk 
W.3D mi/19 RASS <3.0 <10 <5.0 
WOO 0y2M9 RASS <3.0 <io <3.0 
WOO 0WI7/S9 RASS <3.0* <10 <3.0 
WOO II/3WI9 WWES 0.34 <10 <3.0 
WOO 0VZ7f90 WWES <230 <10 <300 <10 330000 <30 <10 <10 <10 <30 110000 1300 <0.3 20 <3000 <10 43000 <30 <50 
WOO oinv90 WWES <700 <10 30 <10 370000 <10 <10 <10 70 <3.0 120000 1600 <0.2 20 2900 <10 39000 <30 <10 
WOO 0W29/90 WWES 300 <10 30 <10 363000 <10 <10 <10 10 <3.0 115000 1300 <02 20 3400 <10 9S000 <20 <10 
W.3D IJW90 WWES <10 396000 <10 40 <2.0 123000 1500 <10 <10 112000 30 
WOO ovum WWES <20 407000 <10 10 <1.0 137000 1700 <10 <10 107000 <20 
WOO QVW9\ WWES <20 <300 <2.0 30 <1.0 <300 21W 10 <10 105.000* 20 
W-3D 0W27/91 WWES <10 <10 <3.0 

W-4 01/25M DAL <3 60 Bltcfod 
W-4 01/23/M DAL <5 70 UalUtand 
W4 0W0VS6 DAL »• » <10 <10 110000 30 13000 1.9 10* 32000 610 
W4 DAL <5 30 21 <10 93000 90 13000 OS 1 33000 570 
W4 i\mn6 DAL <5 40 33 <10 130000 90 14000 0.2 9 32000 570 

1 M 

1 W4 osnwn DAL <3 » 16 <10 160000 30 16000 1.0 <5 29000 1000 
W4 ovivn Ea <1 <1 
W4 03aW7 DAL <30 <3 
W4 M4/r7 Ea <l <l 
W4 04M/V7 RASS <1 <1 
W4 Oy2l/f7 RASS <3 32 <10 <10 203000 S3 13400 0.3 <2 27900 960 
W.4 0W1V97 RASS <10 <10 HltaMl 
W4 «nvi7 RASS 31 33 UnfilkMl 
W4 ovxint RASS <10 II 34.3 <10 123000 6.4 12200 0.9 <5.0 34900 660 
W-4 OVIMI RASS <3 <10 <5.0 
W-4 owzvu RASS 7 10 10.7 
W-4 unvn RASS <3 <10 <5.0 
W4 03m/l9 RASS <5.0 <10 <3.0 
W-4 0W3/99 RASS 1.2 <10 <5.0 
W-4 0W17/89 RASS ^.0* <10 <3.0 
W-4 n/2a/«9 WWES 41 <10 <3.0 
W-4 03/77/90 WWES <230 <10 <300 <10 300000 <30 70 <10 13000 <30 32000 10000 <0.2 110 <3000 <10 33000 360 <50 
W-4 0303/90 WWES <K» <10 <30 4.0 230000 <10 M <10 33000 <3.0 33000 11000 <0.2 120 1900 <10 39000 430 <10 

WWES 340« <10 ffWW <10 . - K. ....slff. 49000 <1.9 —UL aisfiL <10 ^6000 ,. <19 



TABLE3-4 

SUMMARY OP GROUND WATCR ANALYTICAL RESULTS FOR INORGANICS (ill tenilu in ugA) 

VO 

O 
i-h 

I-* 
Ul 

w,u« 1 DU ffnftnn 
TOttI 

13W90 WWES 9.0 3S4000 <10 29000 <2.0 33000 12000 130 <10 33000 320 
nrm9i WWES 7.1 317000 <10 90000 <1.0 39000 14000 130 <10 32000 400 
0V11i9l WWES 9.6 200000 4.2 93000 <1.0 34000 13000 230 <10 33000 170 

W-4 0V2MI WWES 10 <10 <5.0 

W^D 99WU DAL 7* 40 <10 <10 130 30 1100 <0.2 6* 47000 40 wnxtu DAL <5 «0 <9 <10 150 90 1000 <0.2 9 43000 20 
W^D w\%m DAL <5 90 <5 <10 230 <20 890 <0.2 <5 45000 20 
W^D w\m DAL <3 90 <9 <10 <10 <30 930 <0.2 <5 48000 <10 
WUD wum ea <1 4 
WUD ovisw? DAL <20 9 
W^D 04/34/17 Ea 1 <1 
W4D 04/24/17 Ea <1 <1 
IfJD 04/2«t7 RASS <1 <1 
W^D 0404/97 RASS <1 <1 
WJD Oy2M7 RASS <2 41 <10 <10 144 <10 728 a9 <2 32900 54 
W^D owivn RASS <10 <10 
W^D 09/1 vn RASS <10 <10 
W-4D 09/1VI7 RASS <10 10 
W4D 09/1 yt7 RASS <10 10 
w^o 02/17/W RASS <10 77 <5.0 <10 211 <5.0 1090 0.3 <5.0 44600 <10 
WJD OVTMI RASS <9.0 <10 <9.0 
W-4D 0V2VSI RASS <9.0 <10 <3.0 
W-«D 1I/230I RASS .<9.0 <10 <5.0 
W^D oyo2/i9 RASS <9.0 <10 <3.0 
W-»D 0y2»9 RASS <5.0 <10 <3.0 
W^D 0V17/t9 RASS <9.0* <10 9.7 

tl/2M9 WWES 0.93 <10 <5.0 
V-4D II/2M9 WWES 0.29 <10 <9.0 
W.40 02/37/90 WWES <390 <X0 ^00 <10 100000 <30 <10 <10 10 <90 90000 490 0.4* <10 <5000 <10 47000 <20 <50 
W-4D ovim WWES <300 ^0 <30 <10 300000 <10 <10 <10 600 <3.0 90000 630 <0.2 <10 2900 <10 48000 <30 <10 
nr^D 0V39/90 WWES ^00 O.0 90 <20 lOBOOO <10 <10 <10 230 <20 92000 570 <0.2 10 9100 <10 49000 <30 <10 
W-4D 0«0«90 WWES <200 <10 60 <10 <10 <10 <10 230 <2.0 93000 570 <0.2 10 3200 <10 49000 <20 <10 
W-«D 12A}6/90 WWES <10 199000 <10 230 <2.0 IIOUOO 540 <10 <10 47000 30 
W-«D 0209/91 WWES <10 171000 <10 70 <1.0 66000 490 <10 <10 56000 30 
W-4D Oy3l/91 WWES <10 128000 <2.0 440 <1.0 38000 730 <10 <10 12000 40 
W-40 08O7/91 WWES <10 <10 <3.0 

W-J OIOVM DAL <5 40 
W-J 0I/2M4 DAL <5 30 
W-S 09^0400 DAL 110 <10 <10 110 30 1800 <0.2 5* 110000 40 
w-s 1J/3I/M DAL <9 230 6 <10 590 70 2200 <0.2 10 110000 30 
W.J 02nM7 DAL <9 110 <9 <10 320 <30 3400 <0.2 <9 100000 10 
W.J Oy2Vt7 BO 1 6 
W.J 030307 DAL <30 13 
W.J 040407 EO 2 <1 
W.J 040407 RASS <1 <1 
W.J 03/37/97 RASS <3 112 <10 <10 1900 <10 2810 OJ <2 113000 107 
W.J 09in3O7 RASS <10 <10 
W.J 090307 RASS <10 <10 
W.J 01^701 RASS <10 114 <9.0 <10 9320 25.9 3740 <2 <5 113000 44 
W.J 030309 RASS <9.0 <10 <5.0 • 
.y-j CM030I mi —s2aL. , <w <5.0 

Rcfliata Suvb 

Rllosd 
Rcflioti Sun. 
Unfillud 
RcpUoti Sufb 

RIlua 
UafilkMd 

Hlla.4 
UnUtoid 



TABLE 3-4 

SUMMARY OP GROUND WATER ANALYTICAL RESULTS FOR INORGANICS (all resulb in ugrt) 

WtU« Pr« 1- fl II-. 1 T-nr 1 
Total 1 

W.J wnvu RA55 <3.0 <10 <3.0 
W.5 ii/ia/u RAS5 <3.0 <10 <3.0 Rcpbcalt Suifk 
W.5 RASS <3.0 <10 <3.0 
W.5 0504/19 RASJ <5.0 <10 <3.0 
W.5 0Wlt/l9 RASS <3.0* <10 <3.0 
W.5 11/27/19 WWES <0.20 <10 <3.0 
W.5 0V2X/90 WWES <0.20 <1.0 <3.0 
W-S OJOJ/90 WWES <3.0 <10* <3.0 
W.5 (NOt/90 WWES <5.0 <10 <2.0 
W.5 11/26/90 WWES <10 <10 <2.0 
W.5 0WV9I WWES 1.7 <10 <1.0 
W.5 OJOI/91 WWES <10 <3.0 <1.0 
W.J 08OW9I WWES <10 <10 <5.0 

W.5D 09O446 DAL »» 60 <10 <10 110 60 2200 <0.2 !• 58000 30 
W.5D n/21/16 DAL 120 <3 <10 220 70 1600 <0.2 6 60000 30 
W.50 02/11/17 DAL 30 <3 <10 <10 <20 140 <0.2 <3 38000 <10 
W.50 0305/07 Ea 3 4 
W.5D 03OVI7 EG 4 4 lUflkHaSuM-
W.5D 030307 DAL <20 1 
W.JD 030307 DAL <20 6 Rcpfa-cUeSkovb 
W.5D 040407 EC 2 <1 
W.5D 040407 RASS <1 <1 
W.JD 0y27O7 RASS <X 74 <10 <10 62 <10 632 <0J <2 99200 18 
W.JD 09^307 RASS <10 <10 nitood 
W.50 09/1307 RASS <10 <10 Uofilleaod 
W.JD 02^701 RASS <10 70 <10 14.3 600 <5.0 910 <0.2 <3.0 62700 27 
W.JO 03O3OI RASS <3.0 <10 <3.0 
W.JD OBOVtt RASS <3.0 <10 <5.0 
W.JO II020I RASS <5.0 <10 <5.0 
W.JO 030209 RASS <3.0 <10 <5.0 
W.JO 0JO4O9 RASS <3.0 <10 <3.0 
W.JO 0W1IO9 RASS 4.0* <10 <5.0 
W.JD 1I/2709 WWES <0.20 <10 <3.0 
W.JD 02/3W90 WWES 0.52 <1.0 <5.0 
W.JD 0JOV90 WWES <5.0 <10* <3.0 
W.JD OiOtOO WWES <3.0 <10 <2.0 
W.JD ll/2«90 WWES <10 <10 3.0 
W.JD 020301 WWES 2.6 <10 <1.0 
W.JD ojoaol WWES <10 <0 <1.0 
W.JD 06O«9l WWES <10 <10 <5.0 

w.« 01/2306 DAL <3 20 niiMd 
w.« 01/2306 DAL 20 30 Uofiluod 
W.6 096HO6 DAL 6* •0 <10 <10 40 40 IBOO <0.2 J* 50000 <10 
w.« 110106 DAL <5 70 6 <10 180 30 2800 <0.2 1 3SOOO 40 
W.6 02/1107 DAL <I 40 <3 <10 40 <20 3700 <0.2 <3 41000 20 
W.6 030307 EQ 5 <1 

030307 DAL <20 <5 
W* 040407 EG 2 1 
w^ 040407 RASS <1 <1 
.24 OJOVt? RASS S2. 44 <10 <10 321 mi <2 im ;2.. 

O 

U1 



TABLE 3-4 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR INORGANICS (tll lenilu in ugA) 

I I Muia 

o 
Hi 

cn 

Wtu* 1 Dtii 1 

0WI547 ltA55 
W-6 QW1»»7 RA5S 
W4 9Wt7/M RASS 
W-4 OS/IMS RAS2 
W4 OWlVtl RASS 

RASS 
nnvn RASS 

w.^ 0V1WI9 RASS 
W4 0W17y99 RASS 
W.4 iim/99 WWES 
w.^ WWES 

OVIM WWES 
0W2V9O WWES 
\\f26f90 WWES 

W.6 0203/91 WWES 
Oy2MI WWES 

W-6 OW20OI WWES 

W.7 mm/n RASS 
W.7 nnifu RASS 
W.7 03OVU RASS 
W.7 MOWIt RASS 
W.7 1102M RASS 
W.7 ovnoo RASS 
W.7 03OM9 RASS 
W.7 0W1WI9 RASS 
W.7 1107/29 WWES 
W.7 020W90 WWES 
W.7 030V90 WWES 
W.7 0W2W90 WWES 
W.7 I1OW90 WWES 
W.7 02O3OI WWES 
W.7 0V2W9I WWES 
W.7 08OW9I WWES 
W.7 OIOW9I WWES 

W-l 02/17/29 RASS 
W4 ovmt RASS 
W4 030442 RASS 
W4 020442 RASS 
W4 1I0242 RASS 
W4 034149 RASS 
W4 030349 RASS 
W4 020249 RASS 
W4 02/1249 RASS 
W4 110249 WWES 
W4 0207/90 WWES 
W4 030240 WWES 
W4 020W90 WWES 
W4 110240 WWES 
W4 02O74I WWES 

9m7\ WWES 

Toul 
Itn I Irtri I MMmim I Mn«r,l Nictdl F<«u.i.un I S.I. BM I CTl 

<10 

<10 
<10 

» 
M 

<10 

<230 <10 30 
<200 <10 30 
200 <10 30 

<1.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 

<5.0* 
<0.10 

0.4 
<5.0 
<5.0 
<10 

6.0 
<10 
<10 

<1.0 
<5.0 
<5.0 
<1.0 
<5.0 
<5.0 
<5.0 

<5.0* 
0.45 
074 
<5.0 
<5.0 
<10 
7.9 

<10 
<10 
<10 

SJ 
7.4 

<5.0 
<5.0 
<5.0 
<5.0 
<5.0 

<5.0* 
<5.0 
O.SI 
<10 
<10 
<10 

<1 
<10 
<10 

noooo 
210000 
21 MOO 
22M00 
229000 
"MOO 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<1.0 

<10* 
<10 
<10 
<10 
<3.0 
<10 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
14.7 
<10 
<1.0 

<10« 
<10 
<10 
<10 
<3.0 
<10 
<10 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
10.4 
<10 
<50 

<10* 
<10 
<10 
<10 

140 

459 
190 

5200 

<10 
10 

<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<2.0 
1.1 
1.2 

<1.0 
<5.0 

<5.0 
6.4 

<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<2.0 
<10 

1.2 
<1.0 
<5.0 
<5.0 

<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 

FUtm 
UnfilicMd 

2SW 0.2 <5.0 40200 <10 

1400 
1420 

01 
<0.2 

<5 
<5 

16000 
moo 

<10 
104 Rn<ic>tiS»o64 

5760 01 <5.0 11500 11 

lUftkMiSuqO. 

RcfOicattSuvk 

IcilicMiSuqi. 

<10 <10 <10 <30 74000 4700 <0.2 20 <3000* 7.7 34000 <20 <50 
<10 <10 <10 <30 71000 4900 <0.2 10 1400 4.3 32000 <20 <10 
<10 <10 <10 <2.0 ^000 3300 <0.2 20 1600 <20 33000 <20 <10 

30 <3.0 7IC00 2700 20 <20 30000 20 
40 <1.0 70000 3200 10 <20 33000 <20 

.J2P - 1.^ 7IW 10 <20 32000 }?o 



TABLB3-4 

SUMMARY OP GROUND WA1BR ANALYTICAL RESULTS FOR INORGANICS (all renilu ia ug/1) 

WtUf , 1 r 1 MTvr 1 
Tool 1 

W-9 0VI7/II RASS <10 22 6.3 <10 771 <5.0 833 a4 <3.0 94500 44 
W.9 oyiVM RA5S 6.6 <10 <5.0 
W.9 oaowft RAS5 <5.0 <10 9.3 
W.9 unvu RA5S <5.0 <10 <3.0 
w.> oyoiw RASS <5.0 <10 <5.0 
W.9 oyoi/99 RASS <5.0 <10 <3.0 
W.9 OVIVIO RASS <5.0 <10 <5.0 
W.9 0in7/l9 RASS <3.0 16.3 <3.0 
W.9 II/2WI9 WWES 0.43 <10 <3.0 
W.9 0VT7/90 WWES <230 <10 <200 <10 300000 <30 <10 <10 310 <30 100000 780 <0.2 190 <5000 <10 79000 00 <50 
W.9 ovavTO WWES ^200 <10 30 <10 370000 <10 <10 <10 <10 <3.0 130000 680 <0.2 80 <300 <10 130000 <30 <10 
W-9 otaw9o WWES <200 <10 30 <10 388000 <10 <10 <10 40 <3.0 175000 1900 <0.2 30 <300 <10 300000 <20 <10 
W.9 11/27/90 WWES <3 310000 <10 60 <3.0 132000 1300 40 <20 146000 <20 
W.9 02a V91 WWES <10 313000 <10 10 <1.0 138000 3000 30 <20 1S3000 <20 
W.9 0309/91 WWES <10 320000 <2.0 80 <1.0 135000 1500 30 <20 139000 <20 
W.9 OtOOOl WWES <10 <10 <3.0 

W.IO 0207/10 RASS <10 16 6.1 <10 386 <5.0 1000 <0.3 <5.0 132000 <10 
w.io oy23ot RASS <3.0 <10 <5.0 
W.IO 0t040t RASS <5.0 <10 <3.0 RqriiailRSuvli 
W.JO OlOWU RASS <3.0 <10 <5.0 
W.JO ll/220t RASS <5.0 <10 <3.0 
W.IO oyino9 RASS <5.0 <10 <3.0 
W-IO oy2yi9 RASS <3.0 <10 <3.0 

h-* WIO 08/17/19 RASS <5.0 <10 <3.0 
N) W.IO I1/2M9 WWES 0.73 <10 <5.0 

W.IO 0207/90 WWES <230 <10 <300 <10 140000 <30 <10 <10 <10 <30 44000 330 <0.1 3D <3000 <20 130000 <20 <50 
U 
h-h W.IO 0y2V90 WWES ^00 ^0 40 <10 200000 <10 <10 <10 40 <5.0 64000 300 <0.3 60 <300 <10 <20 <10 
'T| W.IO 080900 WWES 000 <10 30 <10 186000 <10 <10 <10 130 <3.0 61000 380 <0.2 30 <300 <20 170000 <20 <10 

W.IO I2O6O0 WWES <10 196000 <10 360 <5.0 63000 300 30 <10 160000 30 
U1 W.IO 02aV9l WWES 16 361000 <10 130 <1.0 84000 480 40 <10 iinnno <20 

W.IO oy»v9i WWES <10 336000 <2.0 10 <1.0 67000 430 10 <10 232000 <30 
W.IO 08O«9l WWES <10 <10 <5.0 

W-II 020 Wll RASS <10 U 36.1 39.8 173000 7.6 130000 <0.3 <5.0 39200 2750 
w.|| 03OVII RASS <3.0 <10 16.3 
w.ll 08O4OI RASS <3.0 <10 8.6 
w.n 11/2201 RASS <5.0 <10 30.4 
w.ll CdA209 RASS <5.0 <10 19.8 
w.ll 0y2VI9 RASS 31.1 415 16.3* 
w.ll osoyi9 RASS 39.0 48.9 30.3* RcpUaliSuvb 
w.ll 0iniO9 RASS 13.6 <10 13 
Wll I1/2WI9 WWES 13 54* 29 
w.ll 020700 WWES SUO <10 <300 <10 230000 SO 600 30 110000 <5a 63000 49000 <0.3 840 <5000 <10 43000 1400 <52 
w.ll 0y2400 WWES 3700 <10 <20 2i0 I60000 <10 430 30 130 10 48000 37000 <0,2 610 1800 <10 37000 1800 <12 
w.ll 08OSO0 WWES 3000 <10 <30 <10 308000 <10 570 <10. 129U00 4.8 36000 43000 <0.2 710 31X10 <10 39000 3000 <12 
w.ll \V06Wt WWES 6.0 139000 <10 99000 5.3 37000 34000 360 <10 34000 MOO 
w.ll 02O7/9I WWES 6.0 132000 <10 lOlOOO 17 36000 23000 370 <3.0* 32000 MOO 
w.ll 0300(91 WWES 10 303000 II 61000 3.4 37000 56000 670 <10 38000 1700 

nv2/wi VWPt —10. in 



TABLE 3-4 

SUMMARY OP GROUND WATCR ANALYTICAL RESULTS FOR INORGANICS (all retulu ID ug/l) 

W|iU 
W.|2 
W.|2 
W.I2 
W.12 
W.|2 
W.i2 
W.|2 
W.|2 
W.|2 
W.12 
W.12 
W.12 
W.12 
W.12 
W.12 
W.|2 

W-U 
W.IJ 
W.|J 
w.is 
W.13 
W.IJ 
W.IJ 
W.IJ 
W.IJ 
W.IJ 
W.IJ 
W.IJ 
W.IJ 
W.IJ 
W.IJ 
W.IJ 
W.IJ 
W.IJ 
W-IJ 
W.IJ 
W.IJ 

W.14 
W.|4 
W.|4 
W.14 
W.|4 
W.14 
W.|4 
W.14 
W.|4 
W.|4 
W.14 
W.|4 
W.14 

Lit \(i\ rtmBf Itfilm IM Jiai LLA BiB I McfTBTYl NicltdT PoU,.i»«l Sel^rimnl S. 
"TSTI I I 

OVIi/ll 
OVlVM 
OVMAI 
tinvu 
ovnn9 
OVlMf 
0S^7/I9 
11/27/19 
OlfWtO 
0V1V90 
aiw90 
II/2M0 
oiav9i 
0V2«/9I 
Ot/2MI 

020IM 
0V2Mt 
0«O4At 
llttUU 
0V02O9 
03mi9 
OV2M9 
0f/|««9 
11/27/19 
oimno tsfono 
0V22/9O 
ointno 
0VW90 
uruno 
ll/2«90 
wsnx 
02/2 V91 
0V2</91 
0V2M1 
vmenx 
02nm 
9V2Vn 
tMun 
11/2241 
0)4249 
0V2449 
01/1749 
0V1749 
11/2749 
mfitno 
024*40 
0V2)40 
0«4X40 

ajflsoL 

RASS <10 )S <5.0 <10 16600 <5.0 
RASS <10 M <S.O 12 16900 <5.0 
RAU <5.0 <10 <5.0 
RA5S <5.0 <10 <5.0 
RASS <5.0 <10 <5.0 
RASS <50 <10 <5.0 
RASS <5.0 105 
RASS <5.0 <10 <5.0 

RTWES 026 <10 <5.0 
WWES OM <1.0 <5.0 
OWES <5.0 <10» <5.0 
WWES <5.0 <10 <2.0 
W7VES <X0 <10 <10 
WWES 2.0 <10 <1.0 
WWES <10 19 <1.0 
WWES .10 <10 <5.0 

RASS <10 9* <50 <10 3490 <5.0 
RASS <5.0 <10 17.) 
RASS <5.0 <10 <5.0 
RASS <5.0 <10 <5.0 
RASS <5.0 <10 <5.0 
RASS <5.0 <10 <5.0 
RASS <5.0 14 9.7» 
RASS <5.0 <10 <5.0 

WWES 4)20 <10 <5.0 
W79ES <0.20 <1.0 <5.0 
WWES <5.0 <10 <5.0 
WWES <5.0 <10« <5.0 
79WES <5.0 <10» <2.0 
WWES <5.0 <10 <2.0 
WWES <10 <10 <2.0 
WWES <10 <10 <2.0 
WWES <10 <10 <1.0 
WWES •dO <10 <1.0 
7I4WES <10 1) <1.0 
WWES <10 16 <1.0 
ETWES <10 <10 <5.0 

RASS <10 57 <5.0 <10 112 <5.0 
RASS <5.0 <10 <5.0 
RASS <5.0 <10 <5.0 
RASS <5.0 <10 <5.0 
RASS <5.0 <10 <5.0 
RASS <5.0 10) <5.0 
RASS <5.0 <10 <5.0 
RASS <5.0 <10 <5.0 

ETWES 057 <10 <5.0 
WWES 0.55 <1.0 <5.0 
WEflBS 0.55 <1.0 <5.0 
WWES <5.0 <10« <5.0 
WWES <5.0 <10 <2.0 
WWES <10 sU -4.9 

7S00 
7330 

<0.2 
0.2 

<3.0 
<3.0 

43JOO 
43300 

142 
24 RerlicalB Suvk 

13000 <0.2 <3.0 ISJOQO 

lUFUcMiau 

1630 <0.2 <3.0 36800 33 

RcfUali SUB|6* 



TABLE 3-4 

SUMMARY OP GROUND WA1BR ANALYTICAL RESULTS FOR INORGANICS (all resulta ia ugA) •T^ 
WtU* 

W.|4 0W«! WWES 15 <10 <10 
W.|4 05/2MI WWEi <10 <10 <1.0 
W.|4 0104/91 WWES <10 <10 <5.0 

X-14 0I/167J 73 too 4 57 3730 64 140 6 55 <1 
K-14 oaoios 30 90 <3 113300 It 3470 19 43100 190 3150 2 27000 50 <1 
K-i4 osoaoi 5 100 <2 17 1510 29 190 I 50 1 
K-14 (•0005 S 110 5 43 3990 25 160 <1 60 
K.14 l04)y7S 1 too <1 31 1160 10 160 <1 50 
K-t4 noioi 1 100 <5 IT 2500 IS 190 <1 50 
K-14 05010I 135000 30 317 <50 40000 ISO 34700 2860 37000 156 
K-14 ivo4n$ 134000 OlO 2240 0.0 52000 340 5000 2200 29000 10 
K-14 0M5OI 200 0.0 110000 00 30 3400 0.0 49300 170 5000 300 2100 38000 0.0 
K-14 05O6O5 <100 40 <10 120000 30 3400 <10 45000 130 1800 <1 54000 50 
X-14 OlOVM DAL <s 50 
K-14 010506 DAL <5 20 
K-14 09II0400 DAL !• 140 <10 <10 2900 50 ISO <0.3 2* 29000 <10 
K.]4 1101/I6 DAL <5 110 6 <10 3400 20 540 <0.3 5 27000 20 
K-14 02/1 SO? DAL <5 140 <5 <10 3000 <?0 140 <03 <5 26000 <10 
K-14 050707 RA55 5 131 <10 <10 1910 <10 154 <0.3 <3 23100 133 
K-14 060401 <5 <10 <5 

K-15 oin«7s 1 100 4 10 3630 11 310 4 40 <1 
K-IS 02/01/75 1 SO <3 133100 36 2590 39 44I0Q 370 2660 5 51000 SO <1 
X-15 OyOV75 1 90 <3 17 3580 30 370 1 50 I 
K-15 010005 1 330 <1 36 2890 54 340 <1 50 
K-lS \ao5m 1 100 <1 IS 1050 13 350 <1 60 
X-15 1I01/T5 1 100 <5 30 3220 11 340 <1 60 
K-15 050109 61 3050 <50 34000 370 IBSOO 266 
K-15 0IO5O6 DAL <s 10 
K-15 0l/2>96 DAL <1 10 
K-15 OMSOO DAL S* 90 <10 <10 2200 40 170 <0.3 2* 56000 <10 
K-15 IIOI/U DAL <5 150 <5 <10 3200 30 350 <0.2 5 40000 40 
X-15 02/1 SO? DAL <5 130 <5 <10 1700 <20 180 <0.3 <5 40000 10 
X-15 0507/97 RASS 3 101 <10 <10 1910 <10 173 <0.3 <2 29100 255 

AD-I 06*0400 WWES <300 4.1 120 <10 140000 <10- <10 <10 10 <3.0 96000 3000 <0.3 <10 5100 <10 «000* <20 <10 
AD-l («0«00 WWES <200 U 170 ^0 151000 <10 <10 <10 40 <3.0 nsoQo 5800 <0.3 30 1600 <10 46000 <20 <10 
AD-1 n/a«90 WWES <10 <10 <3.0 10 <10 
AD-I 020501 WWES <10 <10 <1.0 10 <10 
AD-I 050901 WWES <10 <10 5.2 <10 

52000 AD-I 010901 WWES <300 175000 460 109000 7500 <300 52000 

AD-a 06AH/90 WWES ooo <10 40 <10 79000 <10- <10 <10 60 <5.0 56000 1300 <0.3 10 500 <10 49000* <20 <10 
AD-a oloaoo WWES <300 <10 50 <10 96000 <10 <10 <10 90 <3.0 59000 1700 <D.3 20 <500 <10 46000 <20 <10 
AD-a OlOlOO WWES <300 <10 50 <10 98000 <10 <10 <10 30 <10 42000 1600 <0.3 30 <500 <10 47000 <20 <10 
AD-a II/26O0 WWES <10 <10 <3.0 10 <10 
AD-a 020501 WWES <10 <10 <1.0 <10 <10 
AD-a oy2ioi WWES <10 <10 6.6 <10 
AD-a jnoioi WWES <300 94000 70 40000 1600 <300 46000 

AD-J 06*0400 WWES 410 9.4 <30 <10 39000 <10- <10 <10 to <5.0 IIOOO 40 <0.2 <10 15000 <10 78000* <20 <10 
AD-l OMMOO a.mSa- — Ilff., 9S <10 aiwoo <10- <10 <19 S19. 15000 70 . .. <10 llffW imr <39 •SH 

O m 
»—• 
U1 

Rltovd 
Uafilicnd 

niMMd 
UirfUta«4 



TABLE 3-4 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR INORGANICS (all reniltj in ug/l) 

wta# 1 DMT im\ rmJi 1 " f.^' 1 

AD-l MnV90 WWES SM 11 20 <X0 ItOOO <10 <10 <10 <10 <2.0 3300 <10 <0.2 10 22000 <10 76000 <20 <10 
AO-y \\ntf9o WWES <10 <10 <10 CO <10 
AD-S Qinsni WWES <10 <10 <1.0 <10 <10 
AD-} oinv9\ WWES <10 <2.0 <1.0 <10 
AD-} OWWl WWES 4)0 30000 20 2300 <10 21000 67000 

AD-« OMMW) WWES sao 4.6 60 <10 •7000 6»* <10 30 <10 <S.0 <500 <10 <0.2 10 43000 S.4 150000* <20 <10 
ACM 01^31/90 WWES 1700 )J 240 2 DtOOO <10 <10 <10 <10 <2.0 <500 <10 0.2 20 68000 11 101000 <20 20 
ACM n/36M WWES <10 <10 <2.0 <10 <10 
ACM n/3«90 WWES ^0 <10 <10 <10 <10 
ACM 020^1 WWES <10 <10 <1.0 <10 <10 
ACM 02aV91 WWES <10 <10 <1.0 <10 CO 
ACM oynMni WWES <19 <3.0 <1.0 <10 
ACM 0V2V9\ WWES <10 <2.0 <1.0 <10 Rtfiiato SUB|4B 
ACM 0V3W9I WWES 710 301000 <10 <500 <10 61000 62000 

Rtfiiato SUB|4B 

AIM 0l/3W9t WWES 740 )}3000 <10 <500 <10 66000 66000 IUt4ic>iB S>nf4« 

AD-S 06MW> WWES OOO S.l 40 <10 SSOQO <10- <10 <10 SO <5.0 23000 140 <0.2 <10 1900 <10 65000* <20 CO 
AD-S otoa/M WWES <200 }.} 40 <10 37000 <10 <10 <10 <10 <10 26000 120 <2.0 <10 1600 <10 74000 <20 CO 
AD-S 11/26190 WWES <10 <10 <10 <10 <10 
AD-S 02ay9l WWES <10 <10 <1.0 <10 CO 
AD-S 0S/3a/9! WWES <10 <2.0 <1.0 <10 
Mkl nvwi WWPt AA ftin Uffl 

ui 
o 
HI 

Ul 

Kty: LMitelaiicaliikMBMldwMDairsudif wiiMeirtMnpMt^dBlicliaUnil. 
DAL • Dalr Aidytial Ubontarin. PMiii. ininu 
Ea • brinBDottl CoMlimi. Inc.. anbiilk. InSanL 
R A5S • RuMph * AMOCIMCI, Inc. PMfic. lUiiiciic. 
WWES - WW En|inm« R Sckooi. OmiR lUpMi. tCctiiu 

N«K •E>liaM>dnla>ucienllor*liDO(nBeliniqAA)CnUauifa<ril<ri«. 

COMMENTS: 

1. K-U •K«yMcFMndlaiWcn(W««Wca)i 
1 K-13 -IC«rwnProAMticaWdl(EMW<II). 



TABLE 3-5 
SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR VOLATILE FRACTION 

(all results in ug/1) 

1,1- 1,1- trans-1,2- Tetra- 1,1,1-
Well Date Cbloro- Dlchloro- Dlcbloro- Dichloio- Methylene Chloro- Trichloro- Trichloro- Vinyl 

ethvlene Chloride 

T-1 11/28/89 WWE <10 <5.0 <5.0 29 <5.0 <5.0 <5.0 <5.0 440 <10 
T-1 02/27/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 400 <10 
T-l 05/22/90 WWE <50 <25 <25 45 <25 <25 <25 <25 630 <50 
T-l 08/29/90 WWE <50 <25 <25 46 <25 <25 <25 <25 590 <50 
T-1 11/28/90 WWE <50 <25 <25 61 <25 <25 <25 <25 710 <50 
T-l 02/27/91 WWE <50 <25 <25 92* <25 <25 <25 <25 810 <50 
T-l 02/27/91 WWE <50 <25 <25 98* <25 <25 <25 <25 870 <50 Replicate 
T-l 05/29/91 WWE <50 <25 <25 <25 <25 <25 <25 <25 800 <50 (1) 
T-l 08/28/91 WWE <50 <25 <25 50 <25 <25 <25 <25 630 <50 

T-2A 10/31/89 WWE <10 8 6 14 <5.0 <2.0 19 15 180 <10 
T-2A 11/27/89 WWE <10 7 8 14 <5.0 <5.0 <5.0 13 230 <10 
T-2A 02/26/90 WWE <10 <5.0 <5.0 9 <5.0 <5.0 <5.0 10 220 <10 
T-2A 02/26/90 WWE <10 <5.0 <5.0 11 <50 <5.0 <5.0 13 240 <10 Replicate 
T-2A 05/22/90 WWE <10 <5.0 <5.0 13 <5.0 <5.0 <5.0 15 210 <10 
T-2A 08/29/90 WWE <20 <10 <10 13 <10 <10 <10 <10 180 <20 
T-2A 11/27/90 WWE <10 <5.0 <5.0 14 <5.0 <5.0 <5.0 6.6 210* <10 
T-2A 02/26/91 WWE <10 <5.0 <5.0 16 <5.0 <5.0 <5.0 5.0 230 <10 
T-2A 05/29/91 WWE <20 <10 <10 <10 <10 <10 <10 16 220 <20 
T-2A 08/27/91 WWE <20 <10 <10 <10 <10 <10 <10 <10 260 <20 

T-2B 02A26/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-2B 05/22/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-2B 08/29/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-2B 11/27/90 WWE <10 <5;o <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-2B 02/26/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-2B 05/29/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-2B 08/27/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

T-3 11/28/89 WWE <10 <5.0 480 13Q <5.0 6 <5.0 3200 1200 <10 

o 

C7> 



TABLE 3-5 
SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR VOLATILE FRACTION 

(all results in ug/1) 

1.1- 1.1- trans-1,2- Tetra- 1.1.1-
Weil Date Cbloro- Dichloro- Dlchloro- Dichlorb- Methylene Chloro- Trichloro- Trichloro- Vinyl 

Number Samoled Lab ethane ethvlene ethvlene Chloride ethviene Toluene elhane ethvlene 

7-3 02/27/90 WWE <10 <5.0 210 98 <5.0 12 <5.0 1600 1400 <10 
T-3 02AJ7/90 WWE <100 <50 200 64 <50 <50 <50 1800 1100 <100 Replicate 
T-3 05/23/90 WWE <20 <10 180 130 <10 20 <10 2800 1400 <20 
T-3 05/23/90 WWE <50 <25 170 120 <25 <25 <25 2600 1100 <50 Replicate 
T-3 08/29/90 WWE <100 <50 120 77 <50 <50 <50 1800 990 <100 
T-3 12/06/90 WWE <200 <100 <100 <100 <100 <100 <100 1300 830 <200 
T-3 12/06/90 WWE <200 <100 <100 <100 <100 <100 <100 1300 830 <200 Replicate 
7-3 02/26/91 WWE <200 <100 <100 <100 <100 <100 <100 1600 1000 <200 
T-3 05/31/91 WWE <100 <50 160 74 <50 <50 <50 1600 1000 <100 
T-3 05/31/91 WWE <100 <50 150 73 <50 <50 <50 1600 990 <100 Replicate 
T-3 08/27/91 WWE <100 <50 <50 <50 120 <50 <50 790 730 <100 

T^A 02/27/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 340 <10 
T-4A 05/22/90 WWE <20 <10 <10 <10 <10 <10 <10 <10 440 <20 
T-4A 08/28/90 WWE <20 <10 <10 <10 <10 <10 <10 <10 290 <20 
T-4A 11/28/90 WWE <50 <25 <25 <25 <25 <25 <25 <25 440 <50 
T.4A 02/26/91 WWE <10 <5.0 <5.0 5.8 <5.0 <5.0 <5.0 <5.0 280 <10 
T-4A 05/29/91 WWE <20 <10 <10 <10 <10 <10 <10 <10 270 <20 
T^A 08/28/91 WWE <20 <10 <10 <10 <10 <10 <10 <10 210 <20 

T-4B 02/27/90 WWE <10 <5.0 <5.0 12 <5.0 <5.0 <5.0 <5.0 150 <10 
T-4B 02/27/90 WWE <10 <5.0 <5.0 12 <5.0 <5.0 <5.0 <5.0 190 <10 Replicate 
T-4B 05/22/90 WWE <10 6.1 <5.0 14 <5.0 <5.0 <5.0 <5.0 170 <10 
T^B 05/22/90 WWE <10 6.2 <5.0 12 <5.0 <5.0 <5.0 <5.0 170 <10 Replicate 
T^B 08/28/90 WWE <10 <5.0 <5.0 9 <5.0 <5.0 <5.0 <5.0 140 <10 
T-4B 08/28/90 WWE <10 5.0 <5.0 10 <5.0 <5.0 <5.0 <5.0 150 <10 Rqrlicate 
T^B 11/28/90 WWE <20 <10 <10 <10 <10 <10 <10 <10 66 <20 
T-4B 02/26/91 WWE <10 <5.0 <5.0 8.4 <5.0 <5.0 <5.0 <5.0 160 <10 
T-4B 05/29/91 WWE <10 <5.0 <5.0 6.2 <5.0 <5.0 <5.0 <5.0 130 <10 
T^B 08/28/91 w\VE <19 <5.0 <5.0 <5.0 <5.0 <10. <5.0 <5.0 130 <10 
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TABLE 3-5 
SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR VOLATILE FRACTION 

(all results in ug/1) 

OJ 

O 
HI 

1.1- 1.1- trans-1,2- Tetra- 1.1,1-
Well Date Cblofo- Dichloro- Dicbloro- Dichloro- Metbylene Chloro- Trichloro- Trichloro- Vinyl 

ethane etbvlene 

T^B 08/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 110 <10 

T-5A 11/08/89 WWE <10 <2.0 <2.0 <2.0 <5.0 <2.0 <1.0 <2.0 <10 <10 
T-5A 11/28/89 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T.5A 02/27/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-5A osmm WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-5A 08/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-5A 11/27/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-5A 02/25/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-5A 05/29/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-5A 08/27/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

T-5B 11/28/89 WWE <10 <2.0 <2.0 <2.0 <5.0 <2.0 <1.0 <2.0 <10 <10 
T-5B 02/27/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T.5B 05/22/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-5B 05/22/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-5B 08/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-5B 11/27/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-5B 02/25/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-5B 05/29/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-5B 08/27/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

T.5C 02/27/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T.5C 05/22/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-5C 08/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-5C 11/27/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-5C 02/25/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-5C 05/29/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-5C 05/29/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-5C 08/27/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 



TABLE 3-5 
SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR VOLATILE FRACTION 

(all results in ug/1) 

1.1- 1.1- trans-1,2- Tctra- 1,1.1-
Well Date Cbloro- Dlchlofx>- Dichloro- Dicbloro- Methylene Chloro- Trichloro- Tricbloro- Vinyl 

lifltr cthane ethanc cthvlcne Comments 

T-5C 08/27/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

1 1 

T-6A 11/08/89 WWE <10 120 220 <2.0 <5.0 <2.0 <1.0 1300 <2.0 <10 
T-6A 11/27/89 WWE <10 110 250 <5.0 <5.0 <5.0 <5.0 1400 <5.0 <10 
T-6A 02/26/90 WWE <10 100 210 <5.0 <5.0 <5.0 <5.0 1400 <5.0 <10 
T-6A 05/22/90 WWE <100 92 160 <50 <5.0 <50 <50 920 <50 <100 
T-6A 08/29/90 WWE <100 73 140 <50 <50 <50 <50 720 <50 <10 
T-6A 08/29/90 WWE <100 78 150 <50 <50 <50 <50 800 <50 <10 Replicate 
T-6A 11/27/90 WWE <100 89 140 <50 <50 <50 <50 850 <50 <100 

Replicate 

T-6A 11/27/90 WWE <200 100 150 <100 <100 <100 <100 1000 <100 <200 Replicate 
T-6A 02/26/91 WWE <100 80 160 <50 <50 <50 <50 830 <50 <100 

Replicate 

T-6A 02/26/91 WWE <100 87 180 <50 <50 <50 <50 870 <50 <100 Replicate 
T-6A 05/29/91 WWE <100 86 170 <50 <50 <50 <50 790 <50 <100 

Replicate 

T-6A 05/29/91 WWE <100 83 170 <50 <50 <50 <50 730 <50 <100 Replicate 
T-6A 08/28/91 WWE <20 94 240 330 22 17 <10 780 440 <20 

Replicate 

T-6B 11/14/89 WWE <10 4 <2.0 13 <5.0 <2.0 <1.0 <2.0 82 <10 
T-6B 11/28/89 WWE <10 <5.0 <5.0 15 <5.0 <5.0 <5.0 <5.0 110 <10 
T-6B 02/26/90 WWE <10 <5.0 <5.0 14 <5.0 <5.0 <5.0 <5.0 120 <10 
T-6B 05/22/90 WWE <10 <5.0 <5.0 17 <5.0 <5.0 <5.0 <5.0 110 <10 
T-6B 08/29/90 WWE <10 <5.0 <5.0 13 <5.0 <5.0 <5.0 <5.0 100 <10 
T-6B 11/27/90 WWE <10 <5.0 <5.0 10 <5.0 <5.0 <5.0 <5.0 74 <10 
T-6B 02/26/91 WWE <10 6.5 <5.0 11 <5.0 <5.0 <5.0 5.6 110 <10 
T-6B 05/29/91 WWE <10 <5.0 <5.0 33 <5.0 <5.0 5.4 5.8 78 <10 (2) 
T-6B 08/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 78 <10 

T-6C 02/26/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-6C 05/22/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-6C 08/29/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-6C 11/27/90 WWE <10 <5.0 <?.o <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
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TABLE 3-5 
SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR VOLATILE FRACTION 

(all results in ug/1) 

Well 
Number 

Date 
Lab 

Chloro-
1.1-

Dlchloro 
l.l-

Dichloro-
trans-1,2-
Dicbloro-
ethvlenc 

Methylene 
Tctra-

Chloro-
Toluene 

1.1,1-
Ttichloro-

ethane 
Trichloro- Vinyl 

CommenLs: 

T-6C 02At6/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T.6C 05/29/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-6C 08/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 10 <10 

T-7A 02/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-7A 05/23/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-7A 08/30/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-7A 11/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-7A 11/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 Replicate 
T-7A 02/27/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

Replicate 

T-7A 05/29/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-7A 08/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5,0 <5.0 <10 

T-7B 02/28/90 WWE <100 <50 <50 76 <50 <50 <50 <50 2500 <100 
T-7B 02/28/90 WWE <100 <50 <50 83 <50 <50 <50 <50 2500 <100 Replicate 
T-7B 05/23/90 WWE <200 <100 <100 <100 <100 <100 <100 <100 2200 <200 

Replicate 

T-7B 05/23/90 WWE <200 <100 <100 <100 <100 <100 <100 <100 2600 <200 Replicate 
T-7B 08/30/90 WWE <200 <100 <100 <100 <100 <100 <100 <100 2200 <200 

Replicate 

T-7B 08/30/90 WWE <200 <100 <100 <100 <100 <100 <100 <100 2200 <200 Replicate 
T-7B 11/28/90 WWE <200 <100 <100 <100 <100 <100 <100 <100 1900 <200 

Replicate 

T-7B 02/27/91 WWE <200 <100 <100 <100 <100 <100 <100 <100 2200 <200 
T-7B 02/27/91 WWE <200 <100 <100 <100 <100 <100 <100 <100 2200 <200 Replicate 
T-7B 05/29/91 WWE <200 <100 <100 <100 <100 <100 <100 <100 2200 <200 (2) 
T-7B 05/29/91 WWE <200 <100 <100 <100 <100 <100 <100 <100 2200 <200 Replicate 
T-7B 08/28/91 WWE <200 <100 <100 <100 <100 <100 <100 <100 2100 <200 

Replicate 

T-8 02/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-8 05/23/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-8 08/29/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-8 11/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
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TABLE 3-5 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR VOLATILE FRACTION 
(ail results in ug/1) 

Well 
Number 

Date 
Lab 

Cbloro-
1.1-

Dichloro-
cthanc 

1,1-
Dichloro-

trans-1,2-
Dichloro-
cthvlcnc 

Methylene 
Chloride 

Tclra-
Chloro-
clhvlcnc Toluene 

1,1,1-
Trichloro-

elhanc 
Trichloro-
ethvlene 

Vinyl 
Chloride 

Well 
Number 

Date 
Lab 

Cbloro-
1.1-

Dichloro-
cthanc 

1,1-
Dichloro-

trans-1,2-
Dichloro-
cthvlcnc 

Methylene 
Chloride 

Tclra-
Chloro-
clhvlcnc Toluene 

1,1,1-
Trichloro-

elhanc 
Trichloro-
ethvlene 

Vinyl 
Chloride Comments: 

T-8 02AZ7/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-8 05/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-8 08/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

T-9 02/28/90 WWE <100 <50 460 60 <50 230 <50 2700 470 <100 
T-9 05/24/90 WWE <50 <25 83 <25 <25 170 <25 730 240 <50 
T-9 05/24/90 WWE <50 <25 86 <25 <25 190 <25 740 250 <50 Replicate 
T-9 08/29/90 WWE <200 <100 280 160 <100 <100 <100 1400 170 <200 
T-9 11/28/90 WWE <50 <25 46 <25 <25 210 <25 630 210 <50 
T-9 11/28/90 WWE <50 <25 45 <25 <25 200 <25 640 220 <50 Replicate 
T-9 02/27/91 WWE <50 25 370 34* <25 170 <25 620 170 <50 
T-9 05/29/91 WWE <200 <100 340 <100 <100 120 <100* 1200 160 <200 (2) 
T-9 08/28/91 WWE <50 <25 160 <25 <25 210 <25 790 170 <50 

T-10 02/28/90 WWE <10 <5.0 <5.0 150 <5.0 14 <5.0 <5.0 220 25 
T-IO 05/23/90 WWE 26 85 <10 390 <10 17 <10 <10 250 59 
T-10 08/29/90 WWE <20 <10 <10 310 <10 <10 <10 <10 200 24 
T-10 11/28/90 WWE <50 <25 <25 520 <25 <25 <25 <25 340 <50 
T-10 02/27/91 WWE <200 <100 <100 no* <100 <100 <100 <100 680 <200 
T-10 05/29/91 WWE <50 <25 <25 320 <25 <25 <25 <25 380 <50 
T-10 08/27/91 WWE <25 <13 <13 330 <13 17 <13 <13 440 <25 

T-llA 02/26/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-IIA 05/22/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-llA 08/30/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-llA 11/27/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-llA 02/26/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-llA 05/30/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-llA 08/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
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TABLE 3-5 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR VOLATILE FRACTION 
(all results in ug/1) 

1.1- 1.1- trans-1,2- Tetra- 1,1.1-
Well Date Chloro- Dichloro- Dichloro- Dichloro- Methylene Chloro- Trichloro- Trichloro- Vinyl 

Number ethvlcne ethvlene Chloride ethvlenc Toluene ethane elhvlcne Chloride Comments 

T-lIB 02/26/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-llB 05/22/90 WWE <10 <5.0 <5.0 17 <5.0 <5.0 <5.0 <5.0 86 <10 
T-llB 08/30/90 WWE <10 <5.0 <5.0 19 <5.0 <5.0 <5.0 <5.0 140 <10 
T-llB 11/27/90 WWE <50 <25 <25 30 <25 <25 <25 <25 240 <50 
T-llB 02/26/91 WWE <10 <5.0 <5.0 44 <5.0 <5.0 <5.0 <5.0 200 <10 
T-llB 05/30/91 WWE <50 <25 25 <25 <25 <25 <25 <25 260 <50 
T-llB 08/28/91 WWE <10 <5.0 <5.0 27 <5.0 <5.0 <5.0 <5.0 260 <10 

T-llC 02A16/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-llC 05/22/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 18 <10 
T-llC 08/30/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 21 <10 
T-llC 11/27/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 55 <10 
T-llC 02/26«l WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 31 <10 
T-llC 05/30/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 40 <10 
T-IIC 08/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 29 <10 

T-12 11/28/89 WWE <10 <5.0 <5.0 17 <5.0 <5.0 <5.0 <5.0 390 <10 
T-12 02/27/90 WWE <10 <5.0 <5.0 14 <5.0 <5.0 <5.0 <5.0 490 <10 
T-12 05/24/90 WWE <50 <25 <25 <25 <25 <25 <25 <25 340 <50 
T-12 11/28/90 WWE <50 <25 <25 <25 <25 <25 <25 <25 420 <50 
T-12 02/28/91 WWE <50 <25 <25 <25 <25 <25 <25 <25 450 <50 
T-12 08/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 70 <10 

T-13A 02/28/90 WWE <10 <5.0 5.7 11 <5.0 7.0 <5.0 <5.0 170 <10 
T-13A 05/23/90 WWE <10 4.4 <5.0 4.4 <5.0 <5.0 <5.0 <5.0 54 <10 
T-13A 08/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 14 <10 
T-13A 11/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 20 <10 
T-13A 02/27/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 19 27 <10 
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TABLE 3-5 
SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR VOLATILE FRACTION 

(all results in ugA) 

1.1- 1.1- trans-1,2- Tetra- 1.1.1-
Well Date Chloro- Dicbioro- Dichloro- Dichloro- Methylene Chloro- Trichloro- Trichloro- Vinyl 

Unl? ethanc cthvlcne ethvlene Chloride elhane CommenLs 

T-13A 05/29/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 8.6 <10 
T-13A 08/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 30 <10 

T-13B 02/28/90 WWE <10 <5.0 <5.0 280 <5.0 <5.0 <5.0 <5.0 46 <10 
T-13B 05/23/90 WWE <20 <10 <10 240 <10 <10 <10 <10 37 <20 
T-13B 08/28/90 WWE <10 <5.0 <5.0 260 <5.0 <5.0 <5.0 <5.0 36 <10 
T-13B 11/28/90 WWE <20 <10 <10 290 <10 <10 <10 <10 54 <20 
T-13B 02/27/91 WWE <20 <10 <10 260» <10 <10 <10 36 52 <20 
T-13B 05/29/91 WWE <100 310 <50 1300 <50 <50 <50 <50 310 <100 
T-13B 08/28/91 WWE <20 <10 <10 200 <10 <10 <10 <10 64 <20 

T-I4 02/28/90 WWE <10 <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-14 05/23/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-14 08/30/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-14 11/27/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-14 02/27/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-14 05/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-14 08/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

T-15 02/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-15 05/23/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-15 08/29/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-15 11/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-15 02/27/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-15 05/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-15 08/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-15 08/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 Replicate 

T-16 11/28/89 WWE <10 11 <5.0 50 <5.0 <5.0 <5.0 16 1200 <10 
T-16 02/28/90 WWE <109 <50 <50 <50 <50 <50 <50 <50 880 <100 
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TABLE 3-5 
SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR VOLATILE FRACTION 

(all results in ug/1) 

Wdl Date Chloro-
1.1-

Dlchloro-
1.1-

Dichloro-
trans-1,2-
Dichloro- Methylene 

Tetra-
Chloro-
ethvlcne Toluene 

1.1.1-
Trichloro-

cthanc 
Trichloro-
ethvlcne 

Vinyl 
Comments 

T-16 05/24/90 WWE <100 <50 <50 <50 <50 <50 <50 <50 880 <100 
T-16 08/29/90 WWE <100 <50 <50 100 <50 <50 <50 <50 1200 <100 
T-16 11/28/90 WWE <100 <50 <50 52 <50 <50 <50 <50 1100 <100 
T-16 02/28/91 WWE <100 <50 <50 <50 <50 <50 <50 <50 1000 <100 
T-16 02/28/91 WWE <100 <50 <50 120* <50 <50 <50 <50 1900 <100 Replicate 
T-16 05/29/91 WWE <100 <50 <50 84 <50 <50 <50 <50 1400 <100 
T-16 08/28/91 WWE <100 <50 92 <50 <50 <50 <50 300 490 <100 
T-16 08/28/91 WWE <100 <50 <50 <50 <50 <50 <50 <50 610 <100 Replicate 

T-17 05/30/91 WWE <10 12 21 66 <5.0 20 <5.0 150 34 <10 
T-17 05/30/91 WWE <10 12 25 69 <5.0 23 <5.0 120 33 <10 Replicate 
T-17 08/28/91 WWE <10 5.0 15 37 <5.0 40 <5.0 75 43 <10 

T-18 05/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-18 08/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

T-19A 05/29/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-19A 08/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

T-19B 05/29/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-19B 08/27/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

T-19C 05/29/91 WWE <50 <25 <25 <25 <25 <25 <25 <25 150 <50 
T-19C 08/27/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 95 <10 

T-20 05/29/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-20 08/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

T-21 05/29/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
T-21 08/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
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TABLE 3-5 
SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR VOLATILE FRACTION 

(all results in ug/1) 

1,1- 1,1- trans-1,2- Tctra- 1,1,1-
Well Dale Chloro- Dicbloro- Dichloro- Dicbloro- Mclhylcnc Chloro- Trichloro- Trichloro- Vinyl 

Chloride ethvlcne Toluene ethane ethvlene Chloride 

P-IA 02/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
P-IA 11/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
P-IA 08/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

P-IB 02/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
P-IB 11/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
P-IB 08/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

P-2 02/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
P-2 11/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
P.2 08/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

W-1 02/17/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-1 05/25/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-l 11/28/89 Dry 
W-1 02/27/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-i 05/23/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-i 08/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-1 11/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-1 02/27/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-1 05/29/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

W-ID 02/17/88 RASS <10 <5.0 <5.0 10 49 <5.0 <5.0 <5.0 210 <10 
W-ID 05/25/88 RASS <10 6 <5.0 10 <5.0 <5.0 <5.0 <5.0 210 <10 
W-ID 11/28/89 WWE <10 <5.0 <5.0 12 <5.0 <5.0 <5.0 <5.0 360 <10 
W-ID 11/28/89 WWE <10 <5.0 <5.0 9 <5.0 <5.0 <5.0 <5.0 270 <10 Replicate 
W-ID 02/27/90 WWE <10 <5.0 <5.0 8.4 <5.0 <5.0 <5.0 <5.0 370 <10 
W-ID 05/23/90 WWE <20 <10 <10 11 <10 <10 <10 <10 480 <20 
W-ID 08/28/90 WWE <20 <10 <10 <10 <10 <10 <10 <10 280 <20 
W-ID 11/28/90 WWE <50 <25 <25 <25 <25 <25 <25 <25 370 <50 
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TABLE 3-5 
SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR VOLATILE FRACTION 

(ail results in ug/1) 

1.1- 1,1- trans-1,2- Tctra- 1.1,1-
Well Date Chloro- Dichloro- Dichlwo- Dichloro- Methylene Chloro- Trichloro- Trichloro- Vinyl 

cthane Chloride ethvlenc Toluene ethane Comments 

W-ID OUT] 191 WWE <50 <25 <25 <25 <25 <25 <25 <25 390 <50 
W-ID 05/29/91 WWE <20 <10 <10 12 <10 <10 <10 <10 400 <20 
W-ID 08/27/91 WWE <50 <25 <25 <25 <25 <25 <25 <25 380 <50 

W-2 02/17/88 RASS 410 1600 510 <5.0 <5.0 <5.0 <5.0 690 7 8* 
W-2 05/26/88 RASS 150 2100 830 <5.0 4\* <5.0 <5.0 700 6 13 
W-2 11/27/89 WWE 82 1300 370 <5.0 <5.0 <5.0 <5.0 150 <5.0 11 
W-2 02/26/90 WWE 49 1100 290 <5.0 <5.0 <5.0 <5.0 84 <5.0 <10 
W-2 05/22/90 WWE <100 1000 280 <50 <50 <50 <50 89 <50 <100 
W-2 08/29/90 WWE <100 1000 420 <50 <50 <50 <50 <50 <50 <100 
W-2 11/27/90 WWE <100 1000 <50 <50 <50 <50 <50 74 <50 <100 
W-2 02/26/91 WWE <100 750 230 <50 <50 <50 <50 <50 <50 <100 
W-2 05/29/91 WWE <100 680 210 <50 <50 <50 <50 <50 <50 <100 
W-2 08/27/91 WWE <100 440 140 <50 <50 <50 <50 <50 <50 <100, 

W-2D 02/17/88 RASS <10 7 <5.0 9 <5.0 <5.0 <5.0 <5.0 260 <10 
W-2D 05/26/88 RASS <10 <5.0 <5.0 8 46* <5.0 <5.0 <5.0 280 <10 
W-2D 11/27/89 WWE <10 <5.0 <5.0 12 <5.0 <5.0 <5.0 <5.0 300 <10 
W-2D 02/26/90 WWE <10 <5.0 <5.0 10 <5.0 <5.0 <5.0 <5.0 370 <10 
W-2D 05ITU90 WWE <20 <10 <10 21 <10 <10 <10 <10 420 <20 
W-2D 08/29/90 WWE <20 <10 <10 15 <10 <10 <10 <10 180 <20 
W-2D 11/27/90 WWE <20 <10 <10 16 <10 <10 <10 <10 320 <20 
W-2D 02/26«l WWE <20 <10 <10 23 <10 <10 <10 <10 370 <20 
W-2D 05/29/91 WWE <20 <10 <10 21 <10 <10 <10 <10 290 <20 

W-3 02/17/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-3 05/25/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-3 11/28/89 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-3 02/26/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-3 05/23/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
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TABLE 3-5 
SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR VOLATILE FRACTION 

(all results in ug/1) 

1.1- 1.1- trans-1.2- Tetra- 1.1,1-
Well Date Chloro- Dichloro- Dichloro- Dichloro- Methylene Chloro- Trichloro- Trichloro- Vinyl 

cthanc ethvlene Toluene ethane Chloride 

W-3 08/29/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-3 12/06/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W.3 mjimi WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-3 05/30/91 WWE <10 <5.0 <5.0 <5.0 5.0 <5.0 <5.0 <5.0 <5.0 <10 

W-3D 02/17/88 RASS <10 <5.0 <5.0 19 <5.0 <5.0 <5.0 8 720 <10 
W.3D 05/25/88 RASS <10 6 7 20 1* <5.0 <5.0 12 780 <10 
W-3D 05/25/88 RASS <10 5 6 20 6» <5.0 <5.0 12 790 <10 Replicate 
W-3D 11/28/89 WWE <10 6.0 <5.0 15 <5.0 <5.0 <5.0 <5.0 570 <10 
W-3D 02/27/90 WWE <10 <5.0 <5.0 14 <5.0 <5.0 <5.0 <5.0 500 <10 
W-3D 05/23/90 WWE <50 <25 <25 <25 <25 <25 <25 <25 540 <50 
W-3D 08/29/90 WWE <50 <25 <25 <25 <25 <25 <25 <25 440 <50 
W-3D 12/06/90 WWE <50 <25 <7,5 <25 <25 <25 <25 <25 490 <50 
W-3D 02121191 WWE <50 <25 36 <25 <25 <25 <25 <25 590 <50 
W-3D 05/30/91 WWE <50 <25 <25 <25 <25 <25 <25 <25 390 <50 
W.3D 08/27/91 WWE <50 <25 <25 <25 <25 <25 <25 <25 450 <50 

W^ 02/17/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-4 05/25/88 RASS <10 <5.0 <5.0 <5.0 73 <5.0 <5.0 <5.0 <5.0 <10 
W^ 11/28/89 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 19 <5.0 <10 
W-4 02/27/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-4 05/23/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 8.9 <5.0 <10 
W-4 08/29/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 13 <5.0 <10 
W-4 12/06/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 7.3 <5.0 <10 
W-4 02/28/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 5.8 <5.0 <10 
W^ 05/31/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

W.4D 02/17/88 RASS <10 <5.0 <5.0 6 <5.0 <5.0 <5.0 <5.0 320 9* 
W-4D 05/25/88 RASS <10 <5.0 <5.0 6 <5.0 <5.0 <5.0 <5.0 230 <10 
W-4D 11/28/89 WWE <10 <5.0 <5.0 7.0 <5.0 <5.0 <5.0 5.0 470 12 
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TABLE 3-5 
SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR VOLATILE FRACTION 

(all results in ug/1) 

1,1- 1.1- trans-1,2- Tetra- 1,1,1-
Well Dae Chloro- Dichloro- Dichloro- Dichloro- Methylene Chloro- Trichloro- Trichloro- Vinyl 

clhvlcne Chloride cthane ethvlcne Comments: 

W-4D 11/28/89 WWE <10 <5,0 <5.0 7.0 <5.0 <5.0 <5.0 5.0 470 11 Replicate 
W^D 02/27/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 5.4 480 <10 
W^D 05/23/90 WWE <50 <25 <25 <25 <25 <25 <25 <25 370 <50 
W-4D 08/29/90 WWE <50 <25 <25 <25 <25 <25 <25 <25 380 <50 
W-4D 08/29/90 WWE <50 <25 <25 <25 <25 <25 <25 <25 390 <50 Replicate 
W-4D 12/06/90 WWE <50 <25 <25 <25 <25 <25 <25 <25 410 <50 
W-4D 02/28/91 WWE <50 <25 <25 <25 <25 <25 <25 <25 500 <50 
W-4D 05/31/91 WWE <50 <25 <25 <25 <25 <25 <25 <25 120 <50 
W-4D 08/27/91 WWE <50 <25 <25 <25 <25 <25 <25 <25 250 <50 

W-5 02/18/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-5 05/25/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

W-5D 02/18/88 RASS ; <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-5D 05/25/88 RASS <10 <5.0 <5.0 <5.0 35* <5.0 <5.0 <5.0 <5.0 <10 

W-6 02/18/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-6 05/25/88 RASS ; <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

W-7 02/18/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-7 02/18/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 Replicate 
W-7 05/25/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

W-8 02/17/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 9 <10 
W-8 05/26/88 RASS <10 <5.0 <5.0 <5.0 320 <5.0 <5.0 <5.0 <5.0 <10 
W-8 05/26/88 RASS <10 <5.0 <5.0 <5.0 350 <5.0 <5.0 <5.0 <5.0 <10 Rq)licate 
W-8 11/28/89 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-8 02/27/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-8 05/22/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-8 08/29/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
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TABLE 3-5 
SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR VOLATILE FRACTION 

(all results in ug/1) 

1.1- 1.1- trans-1,2- Tetra- 1,1.1-
Well Date Chloro- Dicbloro- Dichloro- Dlchloru- Methylene Chloro- Trichloro- - Trichloro- Vinyl 

Number Samolcd hfll? elhane elhvlene ethvlcne elhvlcnc Toluene ethane Comments 

W-8 11/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-8 02/27/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-8 05/29/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

W-9 02/17/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W.9 05/26/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-9 11/28/89 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-9 02/27/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-9 05/23/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-9 08/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-9 11/27/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-9 02/25/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-9 05/29/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

W-10 02/17/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-10 05/25/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-10 11/28/89 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-10 02/27/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-10 05/23/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-10 08/29/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-10 12/06/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0* <10 
W-10 02/26/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-10 05/30/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

W-11 02/18/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-11 05/25/88 RASS <10 <5.0 <5.0 <5.0 29 <5.0 <5.0 <5.0 <5.0 <10 
W-11 11/28/89 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-11 02AZ7/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-11 05/24/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
w-11 08/29/90 WWE <10 <5.0 <5,0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
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TABLE 3-5 
SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR VOLATILE FRACTION 

(all results in ug/1) 

Well Date Chloro-
ethane 

1,1-
Dichloro-

1.1-
Dichloro-

trans-1,2-
Dichloro- Methylene 

Tetra-
Chloro-

1,1,1-
Trichloro- Trichloro- Vinyl 

W-11 12/06/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-11 02/27/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-11 05/30/91 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

W-12 02/18/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W.12 02/18/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 Rqjlicate 
W.12 05/25/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

W-13 02/18/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-13 05/25/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

W-14 02/18/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
W-14 05/25/88 RASS <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

AD-1 06/W/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
AD-1 08/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

AD-2 06A)4/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
AD-2 08/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
AD-2 08/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 Replicate 

AD-3 06/04/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
AD-3 06A)4/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 Replicate 
AD-3 08/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

AD^ 06A)4/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
AD-4 08/28/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 

ai 
o 



TABLE 3-5 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS FOR VOLATILE FRACTION 
(all results in ug/1) 

Li- 1,1- trans-1,2- Tetra- 1.1.1-
Well Date Cbloro- Dichltno- Dichloro- Dlchloro- Methylene Chloro- Trichloro- Trichloro- Vinyl 

Number Lab ethvlene ethvlene Chloride ethvlene Toluene ethane ethvlene 

AD-5 06/04/90 WWE <10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 
AD.5 08/28/90 WYi® <;10 <:5.0 <5.0 p

 V
 <5.0 p
 V
 <5.0 <;5.0 ^10 

Key: Less than indicates that the compound was not found or was below the reported detection limit. Thirty-four volatile compounds were included 
in the analytical scan. Compounds not detected are not shown on the table. 
DAL = Daily Analytical Laboratories, Peoria, Illinois. 
ECl s Environmental Consultants, Inc., Clarksville, Indiana. 
RASS = Randolph & Associates, Inc., Peoria, Illinois. 
WWES = WW Engineering & Science, Grand Rapids, Michigan. 

CTl 

O 
Hi 

Note: (I) Chloroform = 54 ug/I 
(2) Xylene detected in T-6B (21 ug/1), 7-78 (240 ug/1), T-7B Rep.(230 ug/1), and T-9 (270 ug/1) 
• Estimated value as a result of data not meeting QA/(jC validation criteria. 

o> 



APPENDIX C 



QT * /Boh J K-t Sje^.t£*^t^ 

Tf^n <S^ti<s$ ^us- /^^/'rcw'AC. /.» 
Cf^cjc/M^ Ur-^ArT&z/rtf 0^i>Cl vfA^OstcSieO' 

Illinois Environmental Protectidn Agency P. O. Box 19276. Springfield. IL 62794-92^ 

-H 217/782-2113 

PERMITTEE 

JOINT CONSTRUCTION AND OPERATING PERMIT 
JffiGEIVED , 
EEGAU DEPARTMENT 

Keystone Consolidated Industries, Inc. 
Attn: Dale L. Bennington 
5430 LBJ Freeway 
Dallas, TX 75250 

JAN 13 1992 
G/HP uTrzCTzm^SA^ ) 
/)/(2 

/ " Ri^ir. j 

Application No.: 92110085 

f llcant's 6p"ignation: KEYSTRIP 
ject: Air stripper 

I.D. No.: 143808AAA 
Date Received: November 30, 1992 

Date Issued; January 11, 1993 
Date: January 6, 1 

Location: 7000 Southwest Adams Street, Peon a 

Operating Permit Expiration 

Permit is hereby granted to the above-designated Permittee to CONSTRUCT and 
OPERATE emission source{s) and/or air pollution control equipment consisting 
of an air stripper as described in the above-referenced application. This 
Permit is subject to standard conditions attached hereto and the following 
special conditionis): 

1. Operation of the emission source(s) included in this permit shall not 
begin until all associated air pollution control equipment has been 
constructed and is operational. 

2. Emissions and operation of equipment shall not exceed the following limits: 

Item of 
Equi pment 

Air Stripper 

Pumping Rate 
(Gal/Min) 

VOM Emissions 
(Lb/Hr) (Ton/Yr) 

NON VOM Emissions 
(Lb/Hr) (Ton/Yr) 

800 1.41 6.14 0.56 2.46 

These limits are based on the maximum emission rate and hours of operation 
indicated in the permit application. The annual limit is the product of 
the hourly limit and the maximum hours of operation. Compliance with 
annual limits shall be determined from a running total of 12 months of 
data. 

3. Issuance of this permit does not relieve the owner or operator from 
compliance with the 35 111. Adm. Code Title Part 731 Underground Storage 
Tank regulations or the permit requirements of Section 21 and 39 of the 
Environmental Protection Act, nor does it constitute a release from 
further responsibility for preventive or corrective action as defined 
under Section 4(y) of the 111. Environmental Protection Act. 



Illinois Environmental Protection Agency • P. O. Box 19276. Springfield IL 62794-9276' 

Page 2 

If you have any questions on this, please call Bill Marr at 217/782-2113. 

Donald E. Sutton, P.E. 
Manager, Permit Section 
Division of Air Pollution Control 

DES:WDK:mab/680N/sp/69-70 

cc: Region 2 



STATE OF ILUNOIS 
ENVIRONMENTAL PROTECTION AGENCY 
DIVISION OF AIR POLLUTION CONTROL 

2200 CHURCHia ROAD 
SPRINGFIELD, ILLINOIS 62706 

STANDARD CONDITIONS 
FOR 

OPERATING PERMITS 

July 1, 1985 

The Illinois Environmental Protection Act (Illinois Revised Statutes, Chapter 111-1/2, Section 1039) grants the 
Environmental Protection Agency authority to impose conditions on permits which it issues. 

The following conditions are applicable unless superseded by special permit condition(s). 

1. The issuance of this permit does not release the permittee from compliance with state and federal regulations 
which are part of the Illinois State Implementation Plan, as well as with other applicable statutes and regulations 
of the United States or the State of Illinois or with applicable local laws, ordinances and regulations. 

2. The Agency has issued this permit based upon the information submitted by the permittee in the permit 
application. Any misinformation, false statement or mispresentation in the application shall be-grounds for 
revocation under 35 111. Adm. Code 201.207. 

3. a. The permittee shall not authorize, cause, direct or allow any modification, as defined in 35 111. Adm. Code 
201.102, of equipment, operations or practices which are reflected in the permit application as submitted 
unless a new application or request for revision of the existing permit is filed with the Agency and unless a 
new permit or revision of the existing permit(s) is issued for such modification. 

b. This permit only covers emission sources and control equipment while physically present at the indicated 
plant location(s). Unless the permit specifically provides for equipment relocation, this permit is void for an 
item of equipment on the day it is removed from the permitted location (s) or if all equipment is removed, 
notwithstanding the expiration date specified on the permit. 

4. The permittee shall allow any duly authorized agent of the Agency, upon the presentation of credentials, at 
reasonable times: 

a. to enter the permittee's property where actual or potential effluent, emission or noise sources are located or 
where any activity is to be conducted pursuant to this permit. 

b. to have access to and to copy any records required to be kept under the terms and conditions of this permit. 

c. to inspect, including during any hours of operation of equipment constructed or operated under this permit, 
such equipment and any equipment required to be kept, used, operated, calibrated and maintained under this 
permit, 

d. to obtain and remove samples of any discharge or emission of pollutants, and 

e. to enter and utilize any photographic, recording, testing, monitoring or other equipment for the purpose of 
preserving, testing, monitoring or recording any activity, discharge or emission authorized by this permit. 

5. The issuance of this permit: 

shall not be considered as in any manner affecting the title of the premises upon which the permitted 
facilities are located. 

b. does not release the permittee from any liability for damage to person or property caused by or resulting from 
the construction, maintenance, or operation of the facilities. 

IL 532-0271 
APC 161 fBtv. in/fiSI 



c. does not take into consideration or attest to the structural stability of any unit or part of the project, and 

in no manner implies or suggests that the Agency (or its officers, agents or employees) assumes any liability, 
directly or indirectly, for any loss due to damage, installation, maintenance, or operation of the proposed 
equipment or facility. 

6. The facilities covered by this permit shall be operated in such a manner that the disposal of air contaminants 
collected by the equipment shall not cause a violation of the Environmental Protection Act or regulations 
promulgated thereunder. 

7. The permittee shall maintain all equipment covered under this permit in such a manner that the performance of 
such equipment shall not cause a violation of the Environmental Protection Act or regulations promulgated 
thereunder. 

8. The permittee shall maintain a maintenance record on the premises for each item of air pollution control 
equipment. This record shall be made available to any agent of the Environmental Protection Agency at any time 
during normal working hours and/or operating hours. As a minimum, this record shall show the dates of 
performance and nature of preventative maintenance activities. 

9. No person shall cause or allow continued operation during malfunction, breakdown or startup of any emission 
source or related air pollution control equipment if such operation would cause a violation of an applicable 
emission standard or permit limitation. Should a malfunction, breakdown or startup occur which results in 
emissions in excess of any applicable standard or permit limitation, the permittee shall: 

a. immediately report the incident to the Agency's Regional Field Operations Section Office by telephone, 
telegraph, or other method as constitutes the fastest available alternative, and shall comply with all 
reasonable directives of the Agency with respect to the incident; 

maintain the following records for a period of no less than two (2) years: 

i. date and duration of malfunction, breakdown or startup, 

ii. full and detailed explanation of the cause, 

iii. contaminants emitted and an estimate of quantity of emissions, 

iv. measures taken to minimize the amount of emissions during the malfunction, breakdown or startup, and 

v. measures taken to reduce future occurrences and frequency of incidents. 

10. If the permit application contains a compliance program and project completion schedule, the permittee shall 
submit a project completion status report within thirty (30) days of any date specified in the compliance program 
and project completion schedule or at six month intervals, whichever is more frequent. 

11. Beginning one year from the date of this permit the permittee shall submit an "Annual Emission Report," form 
APC-208, as required by 35 111. Adm. Code 201.302. (Note: If the permittee has other operating permits for thi;; 
facility, the "Annual Emission Report" for all such permits may be included in a single annual submission.) 

2815C 



STATi OF lOlNOIS 
ENVIRONMENTAL PROTECTION AGENCY 
DIVISION OF AIR POUUTION CONTROL 

2200 CHURCHILL ROAD 
SPRINGFIELD. ILUNOIS 62706 

STANDARD CONDITIONS FOR CONSTRUCTION/DEVELOPMENT PERMITS 
ISSXJED BY THE ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 

July 1, 1985 

The lUmois Enviromnezita] Protection Act (Illinois Revised Statutes, Chapter 111-1/2, Section 1039) authorizes the 
Environmental Protection Agency to impose conditions on permits which it issues. 

The following conditions are applicable unless susperseded by special condition (s). 

1. Unless this permit has been extended or it has been voided by a newly issued permit, this permit will expire one 
year from the date of isE\iance, unless a continuous program of construction or development on this project has 
started by such time. 

2. The construction or development covered by this permit shsdl be done in compliance with applicable provisions of 
the Illinois Environmental Protection Act and Regulations adopted by the Illinois Pollution Control Board. 

3. There shall be no deviations from the approved plans and specifications unless a written request for modification, 
along with plans and specifications as required, shall have been submitted to the Agency and a supplemental 
written permit issued. 

The p>ermittee shall allow any duly authorized agent of the Agency upon the presentation of credentials, at 
easonable times: 

a. to enter the permittee's property where actual or potential effluent, emission or noise sources are located or 
where any activity is to be conducted pursuant to this permit, 

b. to have access to and to copy any records required to be kept under the terms and conditions of this permit, 

c. to inspect, including during any hours of operation of equipment constructed or operated under this permit, 
such equipment and any equipment required to be kept, used, operated, calibrated and maintained under tbip 
permit, 

d. to obtain and remove samples of any discharge or emissions of pollutants, and 

e. to enter and utilize any photographic, recording, testing, monitoring or other equipment for the purpose of 
preserving, testing, monitoring, or recording any activity, discharge, or emission authorized by this permit. 

5. The issuance of this permit: 

a. shall not be considered as in any manner affecting the title of the premises upon which the permitted 
facilities are to be located, 

b. does not release the permittee from any liability for damage to person or property caused by or resulting from 
the construction, maintenance, or operation of the proposed facilities, 

c. does not release the permittee from compliance with other applicable statutes and regulations of the United 
States, of the State of Illinois, or with applicable local laws, ordinances and regulations, 

d. does not take into consideration or attest to the structural stability of any units or parts of the project, and 
IL 532-0226 
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c. does not take into consideration or attest to the structural stability of any unit or part of the project, and 

in no manner implies or suggests that the Agency (or its officers, agents or employees) assumes any liability, 
directly or indirectly, for any loss due to damage, installation, maintenance, or operation of the proposed 
equipment or facility. 

6. The facilities covered by this permit shall be operated in such a manner that the disposal of air contaminants 
collected by the equipment shall not cause a violation of the Environmental Protection Act or regulations 
promulgated thereunder. 

7. The permittee shall maintain all equipment covered under this permit in such a manner that the performance of 
such equipment shall not cause a violation of the Environmental Protection Act or regulations promulgated 
thereunder. 

8. The permittee shall maintain a maintenance record on the premises for each item of air pollution control 
equipment. This record shall be made available to any agent of the Environmental Protection Agency at any time 
during normal working hours and/or operating hours. As a minimum, this record shall show the dates of 
performance and nature of preventative maintenance activities. 

9. No person shall cause or allow continued operation during malfunction, breakdown or startup of any emission 
source or related air pollution control equipment if such operation would cause a violation of an applicable 
emission standard or permit limitation. Should a malfunction, breakdown or startup occur which results in 
emissions in excess of any applicable standard or permit limitation, the permittee shall: 

a. immediately report the incident to the Agency's Regional Field Operations Section Office by telephone, 
telegraph, or other method as constitutes the fastest available alternative, and shall comply with all 
reasonable directives of the Agency with respect to the incident; 

maintain the following records for a period of no less than two (2) years: 

i. date and duration of malfunction, breakdown or startup, 

ii. full and detailed explanation of the cause, 

iii. contaminants emitted and an estimate of quantity of emissions, 

iv. measures taken to minimixe the amount of emissions during the malfunction, breakdown or startup, and 

v. measures taken to reduce future occurrences and frequency of incidents. 

10. If the permit application contains a compliance program and project completion schedule, the permittee shall 
submit a project completion status report within thirty (30) days of any date specified in the compliance program 
and project completion schedule or at six month intervals, whichever is more frequent. 

11. Beginning one year from the date of this permit the permittee shall submit an "Annual Emission Report," form 
APC-208, as required by 35 111. Adm. Code 201.302. (Note: If the permittee has other operating permits for this 
facility, the ".A.nnual Emission Report" for all such permits may be included in a single annual submission.) 

28T5C 



ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 
WATER POLLUTION CONTROL PERMIT 

LOG NUMBERS: 2673-93 PERMIT NO.: 1993-EB-2673 

DATE ISSUED: April 16, 1993 

SUBJECT: KEYSTONE STEEL & WIRE COMPANY - Groundwater Remediation by Air Stripping 
— Treated Water will be utilized as make up with discharge tributary to the Illinois 
Ri ver 

PERMITTEE TO CONSTRUCT 
Keystone Steel 4 Wire Company 
7000 S.W. Adams Street 
Peoria, Illinois 61641 

Permit is hereby granted to the above designated permittee to construct water 
pollution control facilities described as follows: 

An air stripper eight feet in diameter with 30 feet of 1.5 inch polypropylene pall 
rings and an air blower rated at 8,000 CFM to treat an average of 550 gpm and a 
maximum of 800 gpm of contaminated groundwater water to be utilized as make up water 
prior to discharge to the Illinois River. 

This Permit is issued subject to the following Special Condition(s). If such Special 
Condition(s) require(s) additional or revised facilities, satisfactory engineering 
plan documents must be submitted to this Agency for review and approval for issuance 
of a Supplemental Permit. 

SPECIAL CONDITION 1: The operational portion of this permit shall be governed by 
NPDES Permit No. IL0002526. 

THE STANDARD CONDITIONS OF ISSUANCE INDICATED ON THE REVERSE SIDE MUST BE COMPLIED 
WITH IN FULL. READ ALL CONDITIONS CAREFULLY. 

TGM:REP:kc/611v,24 ^VISION OF WATER POLLUTION CONTROL 

cc: EPA - Peoria Regional Office/ ~A/ . - '/J :e/ 
W.W. Engineering & Science / 
Records Thomas G. McSwiggin.^.E,/' 
Binds Manager, Permit Section 

IL 532-D008 
lUK 7/B71 
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State ofUUnois 
ENVIRONMENTAL PROTECTION AGENCY 

«zy A. Gadc/Director 2200 Qiurchill Road< Spzlzi^eld, IL 62794-927$ 

217/782-0610 

June 29, 1993 

Keystone Steel & Wire Co. 
7000 S.W. Adams Street 
Peoria, Illinois 61641 

Re; Keystone Steel & Wire Co. 
Keystone Steel & Wire Co. 
NPDCS Permit No. IL0002526 
Modification of NPDES Permit (After Public Notice) 

Gentlemen: 

The Illinois Environmental Protection Agency has reviewed the request for 
modification of the above-referenced NPDES Permit and Issued a public notice 
based on that request. The final decision of the Agency Is to modify the 
Permit as follows: 

To allow treated contaminated groundwater to be utilized as facility maKe up 
water with subsequent discharge through outfall 001. 

Enclosed Is a copy of the modified Permit. You have the right to appeal this 
modification to the Illinois Pollution Control Board within a 30 day period 
following the modification date shown on the first page of the permit. 

Should you have any question or comments regarding the above, please contact 
Richard E. Pinneo of my staff. 

Very truly yours. 

McSwi 
Manager, Permit Section 
Division of Hater Pollution Control 

TGM:TRK;REP:0571v,68-76 

Attachment: Modified Permit 

cc: USEPA SHOP 
Records Unit 
Peoria Region 
CAS 
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KPCCS Permit No. IL0C02S26 

Illinois Envirermntol Protection Ajancy 

Division of Uater Pollution Control 

2200 ChurchlH Ro«d 

P.O. Box 19276 

Sprinsfield, nilnelt 62794-6276 

NATIONAL POLLUTANT DISCHARGE ELIHIMATXOH SYSTEM 

Modified (NPOtS) Permit 

Cxplretion Oete: December i. 199S 
MoOiflcatTOn Issue Date: June 29, 1993 
Mofliflcellon Effective Date: Juno 29, 1993 

Issue Date: March 27, 1991 
Effecttve Pete: April 26, 1991 

Name and Aooress of Permittee; 

Keystone steel and Wire Company 
7000 Soutn Adams street 
Peoria, Illinois 61641 

Oischarpe NumOer and Name: 

001 and 001a SeoimenteHon Basin ETfluent 

002 and 002a South Sludge Lagoon Overflow 

003 and 0C3a North siuoge Lagoon overflow 

005 Air stripper Erfluent (Plant Makeup water) 

Facility Name tt: 

Keystone Steel and Wire Co«apany 
7000 South Adatim Streot 
Peoria, Xlllnelt 61641 
Peoria County 

Receiving Waters 

Keystone's Discharge Channel tributary 
to the Illinois River 
Keystone's Discharge Channel tributary 
to the mineis River 
Keystone's Discharge Channel tributary 
to the Illinois River 

Keystone's Discharge Channel tributary 
to the Illinois River 

In compliance with the provisions of tne ininois EnTironmentel Protection Act, Subtitle C and/or 
Subtitle 0 Rules and Regulations of the Illincis Pollution Control Board, and the Clean Water Act. 
the above named permittee is hereby authorized to discharge at the above location to the 
above-named receiving stream in accordance with the standard conditions and atiachnmnts herein. 

Permittee 1S not authorized to discharge after the above expiration date. In order to receive 
authorization to discharge beyond the expiration date, the pemlttee shall submit the proper 
application as required by the Illinois Environmental Protection Agency (lEPA) not later than 180 
de;'S prior to the expiration date. 

Thomas C. McSwiggln, PTE. 
Manager, Permit Section 
Division of Water Pollution Control 

TCM:REP:dks/SP/37C1n. 3 



P»s« 2 
NPDES Permit No. tL0002E2G 

Effluent tlinltetlens and Koniterlnj 

HodiflcPtlen Dtte: June 29» 1993 

LOAD LtHlTS CONCENTIUTION 
IIHITS W/l 

PARAHETEft 
30 DAY 
AVC. 

DAILY 
MAX. 

30 DAY 
AVC. 

DAILY 
MAX. 

SAMJ'tE 
r*EoyEHCT 

SAnriE 
TYPE 

1. From the effective date of this permit until Oecen^er 1, 
discharge(s} shall be monitored and limited at a11 times as 

1995, the effluent of the following 
follows: 

OutfalKs): DOT", 0C2"" and 003"" 

flow (MCO) Weekly Reading 

Total Suspended 
Solids 

97J" 241S" 15 30 1/week Composite" 

on and Crease 382" 859" IS 30 1/week Grab 

Total Lead 3.2" 9.6A- 0.2 0.4 1/Week Composite"" 

Total 2ine 4.33" 12.97" 1.0 2.0 1/Week compcsite"" 
Total Iron 338« 572* 2.0 4.0 ifWeek cpeposne" 

taenia 1/Month ConposHe"" 

pH The pH shall be in the ragne of 6.0-10.0 1/week Crab 

'This load limit representd the total load allowed from the three oolfalls coi^ined. 
See Special Condition G 

**Crat) sampling ma^ pe conducted on outfalls 002 and 003 in lieu Of composite samples. 
•'•These limitations and monitoring requirenenls applj' when flow is net Olocked from going to the 
Illinois River. See Special Condition 4. 

Outfalls: 001a-"" 002a* and 003a* 

Flow IMGD) Vfeekl/ Reading 

Total Suspended 
Solids 

973" 2415- IS 30 1/week ConposUe"" 

Oil a Crea'se 382" 859* 15 30 1/we«k Crab 

Total Lead 3.2" 7.04" 0.1 1/Week Conposite'* 

Total 2inc 4.33* 12.97- 1.0 1/week Composite" 

Total Iron 33C* 672" 2.0 4.0 1/week Composite"" 

Awnonia 1/MonLh Composite" 

pH The pM shall be in the range of 6.D - 10-0 1/week Crab 

FTuende 98.6- 1.4 1/Week Coopesue'" 

Boron T0.4* I.C 1/Weck Composite'" 

Dissolved Iron 70.4" 1.0 1/week Composite'" 

Copper 1 .32" 3.17" 0.027 .04$ 1/week Composite" 

Cyanide .!«• 1 .07" .005 .022 1/week Composite"" 
TDS 70388" 1 .000 i/i*ek Composite"" 

•This load limit represents the total allowed rrom the three Outfalls comoined. 
See Special Condition e 

••Oreo sampling majr be conoucttd on outfalls 0028 and OOja In lieu Of composuc Samples. 
•••These limitations and monitoring requirements appl/ when flow is blocked frets going to 
minpis R-ver. See Special ConflUion 4. 

the 



06/30/^3 10:18 KEYSTONE STEEL & DIRE 005 

NPOCS Permit No. 1100025:6 

Effluent Li"iitet1on$ end Monitoring 

Hodificetion Dele: Juno 29, 1993 

PARAMETER 
30 DAY 
AVfi. 

LOAD LIMITS 
Jbs/tlay. 

DAILY 
MAX. 

C0)»CSttTHA7IDM 
HHIT5 man 

30 CAY DAILY 
AVC. MAX. 

SAMPLE SAMPLE 
rRtOUEMCY TYPE 

J. rrom the modificetion effective detc of this penrit until DecBnl>er 1, 199S, the effluent of the 
following cischorge(») shell be monitored end limited «t ell times es felloxs: 

OutfsllCs): DOS-

1,1-D i chlorethene 1/Month Greb 
1.1 -Diehleroethylene 1/Month Greb 
1,2-Dichloroeth;rlene I/Month Grab 
T etrechloroethylene 1/Month Greb 
1,1, l-Trichloroethene 1/Month Greb 
Trichloroeth^lene 1/Month Grab 
ChlorofcrtB 1/Month crab 
Methylene Chloride 1/Month Grab 
Toluene 1/Month Crab 
1,2 Dichloreethene 1/Month Greb 
Cerpon Telrochloridc 1/Month Greb 
Flow IMCD) Dell/ Calculate Dell/ 

Total 

•See Special condition 7 



06/30/33 10:19 KEYSTCNE STEEL & DIRE 006 

^ Hod1f1e4t1«rt 0«te: Jun« 29. 1993 
HPDES Pemn "0. IL0002$26 

So^eSiil CandU1en« 

1. S«»les teken In compHince with the efnuenl monitoring requirements shell be teken et e 
point repreicntetlve of the dlscherpe. but prior to entry into the receiving streem. 

2. The permittee shell record monitoring results on oischerge monitoring Report for*! using one 
such form for each dlscherge each month. The completed Cischarge Monitoring Report form shall be 
submitted ninthly to lEPa. no later than the iSth of the following month, unless otherwise 
specified by the Agency, to the following address: 

Illinois Environmental Protection agency 
Division of Water Pollution Control 
Compliance assurance Section 
2200 Churchill Road 
P.O. Bo* 19276 
Springfield, Illinois 62794-9276 

3. The use or operation of this facility shall be by or unoer the supervision of a Certified 
Class R operator. 

4. The permittee shall submit separate OMR forms for ootfalls OOl, 002 and 003 and for outfalls 
001a, 002a and 003a. On each form, the permittee shall indicate the number of days of the month 
the outfall was in that particular discharge mode designated for that outfall. 

5. If an applicable effluent stancard or limitation is prorailgated unoer Sections 301(b)(2)(C) 
and (0). 304(b)(2). and 307(a)(2) of the Clean Water Act and that effluent standard or limitation 
1$ more stringent than any effluent limitation in the permit or controls a pollutant not limited 
in the KPbtS Permit, the Agency shall revise or modify the permit in accordance with the more 
stringent standard or prohibition and shall so notify the permittee. 

6. A separate OMR form shall be submitted reporting total load discharged from outfalls COI. 002 
and 003 ane/or OOla. 002a end 003a. 

7. For the purpose of this permit, the discharge outfall DCS, is limited to treated contaminated 
groundwater, free from process and other wastewater discharges to be utilized as facility e^keup 
water. Should the levels of the monitored pollutants exceed Division of Land Pollution Controls 
cleanup objective criteria in the effluent of the air stripper, the Permittee shall notify the 
Division of Land Pollution Control and request that a determination be made regarding the 
continued use of the treated contaminated groundwater as facility makeup water. 

8. The Agency has determined that the effluent limuations m this permit constitute BAT/BCT for 
storm water which is treated in the existing treatment facilities for purposes of this permit 
reissuance, and no pollution prevention plan will be required for such storm water. In addition 
to the chemical specific monitoring required elsewhere in this permit, the permittee shall conduct 
an annual inspection of the facility site to Identify areas contributing to a stonn water 
discharge associated with industrial activity, and determine whether any facility modifications 
have occurred which result in previously-treated storm water discharges no longer receiving 
treatment- If any such discharges are identified the permittee shall request a modification of 
this permit within 30 days after the inspection. Records of the annual inspection shall be 
retained by the permittee for the term of this permit and be made available to the Agency on 
request. 
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WW ENGINEERING & SCIENCE 
SOlO Slone Mill Road • Bloomingtoa. IN 47408 • Phont (812)336-0972 • FAX (812)336-3991 

^^ged by 
Location 

Keyitone Sted St Win Company 
April 15,1992 
JA. Duweliui 
N 20375.43 ft; El 1381.86 fL 

Boring No. 
Driller 
Elevation 
Page 

T-22A 
G. Yocky/Fox Drilling 
445.40 ft. 
of 4 

Water Level Start Finish 
Time Time 7:45AM Time IO:30AM 
Date Date 4/15/92 Date 4/17/92 

(6") 

( 
: [ 

(ft.) 

DESCRIPTION 

OS 4.0 

OS 

CS 

cs 

CS 

5.0 

5.0 

5.0 

5.0 

33 

4.0 

4.2 

43 

4.1 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 

2 

3 

4 

5 

6 

7 

8 

9 

20 

Silty clay, very dark grayish brown (10 YR 3/2), monled, comman, distinci, medium, yellowish 
brown (10 YR 5/8), moisi, friable, slightly plastic, noncalcarcous, contains plant material 

Silty day loam, mixed gray and brown (10 YR 5/1) and (10 YR 5/8), monled, common, distina, 
medium, yellowish brown (10 YR 5/8), moist to slightly wet, very friable to plastic, 
noncalcarcous, coiuains coal fragments throughout 

Silty day, as 0.0' above, wet, plastic, contains wood and coal fragments, gradual conuct 
at 113' to sandy loam, medium, wet, slightly sticky, noncalcareous, abrupt contaa at 11.7' to 
sOiy day as 19.0' above 

Silt loam, trace pebbles, mixed gray and yellowish browm (ICYR 5/1) and (10 'YR 5/8), monled, 
common, distinci, coarse, brownish yellow (10 'YR 6/8), wet, slightly sticky, plastic, 
noncalcareous, contains wood and coal fragments 

Silt loam, as 14.0' above, but contains medium sand laminations, abrupt conuct at 22.1' to 

Remarks Diedrich D-50 equipped with 3 3/4" ID/ 7 1/4" OD HSA. 

BL/mke/JAD/b:/KEYSTONEA)7029.00/T-22A 



WW ENGINEERING & SCIENCE 
so JO Stone hi Ul Road • Bloomington, IN 47408 • Phone (812)336-0972 • FAX (812)336-3991 

ICeynone Sted & Wire Ccnipuiy 
April 15.1992 

ged by JJV. Duwelhu 
Location N 20375.43 fu; E n3S1.86 ft. 

Boring No. T-22A 
Driller G. Yodcy/Fo* Drilling 
Elevation 445.40 ft. 
Page 2 of 4 

Water Level Start Finish 
Time Time 7:45 AM Time 10;30AM 
Date 1 Date 4/15/92 Date 4/17/92 

f ^ 1 1 1 
(6") (ft.) 1 DESCRIPTION 

20 20 

1 1 

5 Silt)' clay, gray (10 TTt 5/1), moisi lo wet. slightly sticky, plastic, abrupt contact at 23.7' to 
loamy sand, fine, yellowish brown (10 "YR 5/8), wet, loose, slightly sticky, noncalcareotis 
Silt)' clay, gray (10 TTt 5/1), moisi lo wet. slightly sticky, plastic, abrupt contact at 23.7' to 
loamy sand, fine, yellowish brown (10 "YR 5/8), wet, loose, slightly sticky, noncalcareotis 

'i 

4 
cs 5.0 43 Silly clay, gray (10 YR 5/1), mottled, common, distinct, coarse, yellowish brown (10 YR 5/8), 

moist to wet, friable, slightly sticky, noncalcareous, abrupt contact at 26.1' to sandy loam, fine, 
gray (10 YR 5/1), wet, sticky, noncalcareous, abmpt coniaa at 27.1' to silty clay, gray 
(10 YR 5/1), mottled, common, distinct, medium, black (10 1'R 2/1), moist, slightly sticky, 
slightly plastic, abrupt contaa at 28.8' to sandy loam, fine, gray (10 YR 5/1), wet, slightly 
sticky, noncalcareous 

< 
Silly clay, gray (10 YR 5/1), mottled, common, distinct, coarse, yellowish brown (10 YR 5/8), 
moist to wet, friable, slightly sticky, noncalcareous, abrupt contact at 26.1' to sandy loam, fine, 
gray (10 YR 5/1), wet, sticky, noncalcareous, abmpt coniaa at 27.1' to silty clay, gray 
(10 YR 5/1), mottled, common, distinct, medium, black (10 1'R 2/1), moist, slightly sticky, 
slightly plastic, abrupt contaa at 28.8' to sandy loam, fine, gray (10 YR 5/1), wet, slightly 
sticky, noncalcareous 

J 

Silly clay, gray (10 YR 5/1), mottled, common, distinct, coarse, yellowish brown (10 YR 5/8), 
moist to wet, friable, slightly sticky, noncalcareous, abrupt contact at 26.1' to sandy loam, fine, 
gray (10 YR 5/1), wet, sticky, noncalcareous, abmpt coniaa at 27.1' to silty clay, gray 
(10 YR 5/1), mottled, common, distinct, medium, black (10 1'R 2/1), moist, slightly sticky, 
slightly plastic, abrupt contaa at 28.8' to sandy loam, fine, gray (10 YR 5/1), wet, slightly 
sticky, noncalcareous 

f, 

Silly clay, gray (10 YR 5/1), mottled, common, distinct, coarse, yellowish brown (10 YR 5/8), 
moist to wet, friable, slightly sticky, noncalcareous, abrupt contact at 26.1' to sandy loam, fine, 
gray (10 YR 5/1), wet, sticky, noncalcareous, abmpt coniaa at 27.1' to silty clay, gray 
(10 YR 5/1), mottled, common, distinct, medium, black (10 1'R 2/1), moist, slightly sticky, 
slightly plastic, abrupt contaa at 28.8' to sandy loam, fine, gray (10 YR 5/1), wet, slightly 
sticky, noncalcareous 

Silly clay, gray (10 YR 5/1), mottled, common, distinct, coarse, yellowish brown (10 YR 5/8), 
moist to wet, friable, slightly sticky, noncalcareous, abrupt contact at 26.1' to sandy loam, fine, 
gray (10 YR 5/1), wet, sticky, noncalcareous, abmpt coniaa at 27.1' to silty clay, gray 
(10 YR 5/1), mottled, common, distinct, medium, black (10 1'R 2/1), moist, slightly sticky, 
slightly plastic, abrupt contaa at 28.8' to sandy loam, fine, gray (10 YR 5/1), wet, slightly 
sticky, noncalcareous 7 

Silly clay, gray (10 YR 5/1), mottled, common, distinct, coarse, yellowish brown (10 YR 5/8), 
moist to wet, friable, slightly sticky, noncalcareous, abrupt contact at 26.1' to sandy loam, fine, 
gray (10 YR 5/1), wet, sticky, noncalcareous, abmpt coniaa at 27.1' to silty clay, gray 
(10 YR 5/1), mottled, common, distinct, medium, black (10 1'R 2/1), moist, slightly sticky, 
slightly plastic, abrupt contaa at 28.8' to sandy loam, fine, gray (10 YR 5/1), wet, slightly 
sticky, noncalcareous 

Silly clay, gray (10 YR 5/1), mottled, common, distinct, coarse, yellowish brown (10 YR 5/8), 
moist to wet, friable, slightly sticky, noncalcareous, abrupt contact at 26.1' to sandy loam, fine, 
gray (10 YR 5/1), wet, sticky, noncalcareous, abmpt coniaa at 27.1' to silty clay, gray 
(10 YR 5/1), mottled, common, distinct, medium, black (10 1'R 2/1), moist, slightly sticky, 
slightly plastic, abrupt contaa at 28.8' to sandy loam, fine, gray (10 YR 5/1), wet, slightly 
sticky, noncalcareous 

8 8 

0 
cs 5.0 4.5 

y 

Sand, fine to medium, brown (]0 YR 5/3), wet, loose, slightly calcareous, well sorted and 
washed 30 
Sand, fine to medium, brown (]0 YR 5/3), wet, loose, slightly calcareous, well sorted and 
washed 30 

1 1 

5 A 

Q J 

4 
cs 5.0 1.0 Sand, fine to medium„ as 29.0' above, with trace granules 

5 
Sand, fine to medium„ as 29.0' above, with trace granules 

Q 

7 

8 8 

9 
ss 1.0 1.0 27 

9 
Sand, granular and pebbly, medium to coarse, brown (10 ')R 5/3), wet, loose, nonplastic, 
slightly calcareous, pooriy sorted and moderately washed 55 40 
Sand, granular and pebbly, medium to coarse, brown (10 ')R 5/3), wet, loose, nonplastic, 
slightly calcareous, pooriy sorted and moderately washed 40 
Sand, granular and pebbly, medium to coarse, brown (10 ')R 5/3), wet, loose, nonplastic, 
slightly calcareous, pooriy sorted and moderately washed 

Remarks Two feci of sand heave al 39 feel, added waler lo depress heave. 

BUmke,0,^D/b:/}CEYSTONEA)7029.00/T-22A 



WW ENGINEERING & SCIENCE 
5010 Slont MUIRoad • Bloomington, IN 47408 • Phone (812)336-0972 • FAX (812)336-3991 

ogged by 
Location 

Keyitcoe Sled & Wiic Coaipaoy 
Vil 15.1992 
JA. Duweliui 
N 20.375.43 ft.; E 11.281.86 ft. 

Boring No. 
Driller 
Elevation 
Page 3 

T-22A 
G. Yocky/ Fox Drilling 
445.40 ft. 
of 4 

Water Level Start Finish 
Time Time 7:45AM Time 1030AM 
Date Date 4/15)92 Date 4/17/92 

' 
1 1 1 1 

3 ( 
i 

g 
DESCRIPTIO.N 

1 «") (ft) 

Af\ 

ss 2.0 03 1 Sandy gravel, fine, brown (105/3), wet, loose, nonplasiic, calcareous, poorly sorted and 
washed 6 1 

Sandy gravel, fine, brown (105/3), wet, loose, nonplasiic, calcareous, poorly sorted and 
washed 

14 
13 0 

ss 2.0 13 10 Sandy gravel, fine, as 40.0' above 
16 0 

Sandy gravel, fine, as 40.0' above 

17 
18 A 

ss zo 02 12 Sandy gravel, fine to medium, as 40.0' above 
18 < 

Sandy gravel, fine to medium, as 40.0' above 

14 
14 A. 

2.0 0.7 4 Sand, fine to medium, brown (10 YR 5/3), wet, loose, slightly sticky, moderately sorted and 
washed 12 t 

Sand, fine to medium, brown (10 YR 5/3), wet, loose, slightly sticky, moderately sorted and 
washed 

16 
1 

23 fi 

ss 2.0 0 2 (Heave) 
3 s 1 

(Heave) 

6 
s 

22 en 
ss 2.0 03 7 Sand, fine to medium, grayish brown (10 YR 5/2), wet, loose, calcareous, moderately sorted and 

washed 6 1 
Sand, fine to medium, grayish brown (10 YR 5/2), wet, loose, calcareous, moderately sorted and 
washed 

13 
1 

20 
ss 2.0 1.0 7 

1 
Sand, fine to medium, brown (10 'YR 5/3), wet, loose, calcareous, well sorted and moderately 
washed 6 
Sand, fine to medium, brown (10 'YR 5/3), wet, loose, calcareous, well sorted and moderately 
washed 

7 
J 

15 A 

ss 1.5 13 5 
M 

12 < 
50 

J 

A V 

7 (Heave) 
1 

(Heave) 

8 8 

0 y 

£f\ 

Remarks 

P 
Switched xo mud rotaiy at 40 feel, 3 3/4' iricone bii. 

Switched to 5 foot sampling inter^'als due to heave. 

3IJmke/JAD/b:/K£YSTON'EA)7029.00/T-22A 



mv ENGINEERING & SCIENCE 
5010 Stone MUl Rood • Bloomington. IS 47408 • Phone (812)3364X172 • FAX (812)336-3991 

Logged by 
Location 

Keystooe Sted &. Wire Company 
April 15.1992 
J-A. Duwelioa 
N 20,375.43: E11.2S1.86 ft. 

Boring Na T-22A 
DrUler G. Yocky/Fox Drilling 
Elevation 445.40 ft. 
Page 4 of 4 

Water Level Start Finish 
Tinie Time 7:45AM Time IOJOAM 

Date Date 4^5/92 Date 4/17/92 

j§ s 
(6") 

H 
(ft-) 

DESCRIPTION 

ss 

ss 

2.0 

2.0 

SS . 2.0 

1.0 

1.5 

JO. 

_35 
.J£L 

JJ. 

60 

1 

2 

3 

4 

5 

6 

7 

S 

9 

70 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

(Encountered 15 feet of heave, flushed with water through tremie pipe) 

S2t loam, gray (10 YR 5/1), wet, nonplastic. slightly stidry. calcareoos 

Sill loam, as 65.0' above 

Bottom of Boring 72.0' 

Set monjioring well T-22A in boring on completion. 

BUmJ;e/JAD/a-7K£VSTO.S'EAD7029.0aT-22A 



WW ENGINEERING & SCIENCE 
SOlO Stone MUl Road • Bloomington, Iff 47408 • Phone (812)336-0972 • FAX (812)336-3991 

Keystone Steel &. Wire Compuy 
April 28.1992 

Logged by Jjh. Duweiios 
Location N 20381.49 fL; E 11,277.41 ft. 

Boring No. 
Driller 
Elevation 
Page 1 

T-22B 
B. Cxadiy/Foz Drilling 
44537 ft. 
of 3 

Water Level Start Finish 
Time Time BKOPM Time 8:55AM 
Date Date 4/28/92 Date 5/1192 

f ^ ! 
1 

(6") (ft.) 1 DESCRIPTION 

70 0-72.0' See log for Boeing T-22A 70 0-72.0' See log for Boeing T-22A 

2 

A •t 

5 J 

5 
2.0 1.4 10 Sflt loam, gray (10 YR 5/1), wet, ftiable, calcareous 2.0 1.4 

10 <7 
Sflt loam, gray (10 YR 5/1), wet, ftiable, calcareous 

10 
/ 

8 s 
ss 2.0 2.0 0 

s 
SOty day loam, gray (10 YR 5/1). mcdst to wet, plastic, calcareous, contains fine sand 
laminations and trace coal ftagments 

2.0 2.0 
8 9 

SOty day loam, gray (10 YR 5/1). mcdst to wet, plastic, calcareous, contains fine sand 
laminations and trace coal ftagments 

8 

SOty day loam, gray (10 YR 5/1). mcdst to wet, plastic, calcareous, contains fine sand 
laminations and trace coal ftagments 

10 80 ss 2.0 13 7 
80 

Silty day loam, as 78.0' above, dear contact at 81.4' sand, mfdlnm to coarse, gray (10 YR 5/1), 
9 1 wet loose, calcareous, poorly sorted and modetaidy washed 

10 
1 wet loose, calcareous, poorly sorted and modetaidy washed 

If! 2 
ss 2.0 1.1 4 Sand, granular to slightly pebbly, medium to coarse, gray (10 YR 5/1), wet loose, calcareous. 2.0 1.1 

16 0 poorly sorted and moderately washed 
1' 

s poorly sorted and moderately washed 

16 A 

ss 2.0 0 9 (Stone in spoon) ss 2.0 
12 < 

(Stone in spoon) 

7 
J 

10 £ 

ss ZO 0.8 12 
V 

Sand, pebbly, tine to coarse, gray (10 'YR 5/1), wet loose, calcareous, ntoderatdy sorted and ss ZO 0.8 
12 7 wadied 
12 

/ 
20 8 

ss 2.0 1.0 15 
8 

Sand, granular, Cne to coarse, giay (10 YR 5/1), wet loose, calcareous, moderatdy sorted and 
14 0 washed 
13 

y 

11 90 90 

m- ATV Diedrich D-50 equipped with 3 3/4' ID/ 7 1/4" OD HSA. 

Switched to mud rotary at 74 feet. 3 1/2" tiicone bit. 

BL/mke/JAD/a:/KEySTONE/07029.(XyT-22B 



WW ENGINEERING & SCIENCE 
5010 Stont Mm Road • Bloominglon, IN 47408 • Rhone (812)336-0972 • FAX (812)336-3991 

Ke)'StODe Sted & Wire Cotapajiy 
April 28.1992 

Logged by J.A. Duwdius 
Location N 20,381.49 ft.; E 11.277.41 ft. 

Boring No. T-22B 
Driller B. Cradiy/Fcai Drilliiig 
Elevation 44537 ft. 
Page 2 of 3 

Water Level Start Finish 
Time Time 3:Ci0PM Time 8:55AM 
Date Date 4/2V92 Date 5/1/92 

^ 1 I f 1 I I 
'( 

I 

$ 
DESCRIPTION 

N 1 (6") (ft-) 

ss ZD OS 13 Sand, gianalai, fine to ooaise. gray (10 YR 5/1), wet, loose, oJcareoos, moderately sorted and 
washed 

ss 
11 

Sand, gianalai, fine to ooaise. gray (10 YR 5/1), wet, loose, oJcareoos, moderately sorted and 
washed 

18 
20 

ss 2.0 1.1 21 Sand, pebbly, mediom to coarse, gray (10 YR 5/1), wet, loose, calcaieoos, moderately sotted 
and washed 14 
Sand, pebbly, mediom to coarse, gray (10 YR 5/1), wet, loose, calcaieoos, moderately sotted 
and washed 

16 
18 

ss 2.0 1.1 14 Sand, granular to slightly pebbly, medium to coarse, gray (10 YR 5/1), wet, loose, calcareous. 
18 moderately sorted and washed 
21 
26 

2.0 0.8 17 Sand, granular to slightly pebbly, medium to coarse, as 94.0' above 
18 

Sand, granular to slightly pebbly, medium to coarse, as 94.0' above 

18 
15 c 

ss ZO 1.0 12 Sand, granular to slightly pebbly, medium to coarse, as 94.0' above ss ZO 
16 0 

Sand, granular to slightly pebbly, medium to coarse, as 94.0' above 

15 • 
11 1/Vl 

ss ZO 0.8 • 23 Sand, granular to slightly pebbly, medium to coarse, as 94.0' above 
23 

Sand, granular to slightly pebbly, medium to coarse, as 94.0' above 

34 
40 

ss 13 03 18 Sand, granular, medium, pale red (Z5 YR. 6/2), wet, loose, noncalcareons, moderately sorted 
43 and washed, contains heavy minerals 
51 

and washed, contains heavy minerals 

(Rods slipped 1 foot at 104 ft) (Rods slipped 1 foot at 104 ft) 

ss 1.3 1.0 26 Sand, fine, pale red (Z5 'YR 6/2), wet, loose, noncalcareoas, moderately seated and wadted, 
contains pebbly sand laminations and heavy minerals 

ss 1.3 
58 £ 

Sand, fine, pale red (Z5 'YR 6/2), wet, loose, noncalcareoas, moderately seated and wadted, 
contains pebbly sand laminations and heavy minerals 

15 
o 

Sand, fine, pale red (Z5 'YR 6/2), wet, loose, noncalcareoas, moderately seated and wadted, 
contains pebbly sand laminations and heavy minerals 

7 
ss 2.0 1.0 32 Sand, fine, pale red, (23 YR 6Z), wet, loose, nonc^careous, moderately sorted and washed, 

contains heavy minerals 
ss 2.0 

33 8 
Sand, fine, pale red, (23 YR 6Z), wet, loose, nonc^careous, moderately sorted and washed, 
contains heavy minerals 

37 
8 

Sand, fine, pale red, (23 YR 6Z), wet, loose, nonc^careous, moderately sorted and washed, 
contains heavy minerals 

57 0 

110 110 

BL'mke/JAD/*7K£YSTONEAD70:9.0QT-22B 



WW ENGINEERING & SCIENCE 
5010 Stone Mill Road • Bloomington, IN 47408 • Phone (812)336-0972 • FAX (812)336-3991 

^l^edby 
Location 

Keynaoe Sted & Wn Compiny 
April 28.1992 
J A. DuweHus 
N 20.381.49 ft.; E 11 J77.41 ft. 

Boring Na T-22B 
Driller B. Cadsy/Fta. Drilling 
Elevation 445J7 ft. 
Page 3 of 3 

Water Level Start Finish 
Time Time 3:00PM Time 8:55AM 
Date Date 4/28/92 Date 5/1/92 

s 
(6-) (ft.) 

DESCRDTION 

ss 

ss 

ss 

2.0 

2.0 

2.0 

1.8 

1.2 

1.1 

13 

13 

JIL 
J2_ 
_5Q_ 
.62. 

_2L 
-46. 
Jl. 

22 
.43. 

.24. 
JS-
JZL 

110 

1 

2 

3 

4 

5 

6 

7 

8 

9 

120 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

Sand, fine to mediom. pale red (2.3 YR 6/2). wet. loose, noncalcareous. well sorted and washed, 
contains heavy minerals 

Sand, fine to medium, pale brown (10 YR 6/3). wet, loose, noncalcaieous. well sorted and 
washed, contains heavy minerals 

Sand. Sne to medium, as 110.0' above 

Sand. fine, as 110.0" above, abrupt contaa at 1193' to Shale, gray (10 "YR 5/1). dry. very hard, 
noncalcareous. (sampled cuttings) 

Bottom of Boring 120.0 fei 

Remarks Switched to Z5 foot sampling imervals at 110 feet. 

Set monitoring well T-22B in boring on completion. 

BUmke/JAD/a:/KEYSTONEA)70:9.00/T-22B 



WW ENGINEERING & SCIENCE 
5010 Stone Mm Road • Bloomington. IN 47408 • Phone {812)336-0971 • TAX (812)336-3991 

Keystooe Sted & Wire Company 
April 20,1992 

Logged by Jjv. Duweliiu 
Location N22.451i>6 ft.; E 9.678.10 ft. 

Boring No. T-23 
Driller G. Vodcy/Fox Drilling 
Elevation 449.20 ft 
Page 1 of 5 

Water Level Start Finish 
"Time Time 4K)0PM Time 3K0PM 

Date, Date 4/2092 Date 4/27/92 

< 

(6") (ft-) 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 

2 

3 

4 

5 

6 

7 

8 

9 

20 

DESCRIPTION 

OS 

cs 

cs 

cs 

5.0 

5.0 

5.0 

5.0 

03 

0.1 

1.0 

Silty day loam, dark grayirii brown (10 YR 4/2), nxust, fnaUt, noncalcareons, contains slag 
and wood ftagments 

Silty day loam as 0.0' above 

Loam, yeUowisb iH-own (10 YR 5/6), moist, ftiable, noocalcareoos. contains coal ftagments 

Muddy sandy gravel, fine to medium brown (10 YR 5/3), wet, loose, nonplastic, iioncalcareous, 
poorly sorted and wadied 

Igarks Diedrich D-50 equipped with 3 3/4' ID/ 7 1/4" OD HSA, 
5 feet of heave in augers at 15.0 ft 
10 feet of heave in augers at 20.0 ft 

BUmke/J/tD/a:/KEYSTONE/07029.00»T-23 



WW ENGINEERING & SCIENCE 
SOlO Stone MOl Road • Bloomington, IS 47408 • Phone (812)336-0972 • FAX (812)336-3991 

Logged by 
Location 

Keystooe Sted & Wire Gimpuy 
April 20.1992 
J.A. Duwelius 
N 22,451.96 ft.; E 9.678.10 ft. 

Boring Na T-23 
DrUler G. Yocky/Fox Drilling 
Elevation 449.20 
Page 2 of 5 

Water Level Start Finish 
Time Time 4:00PM Time 3:OOPM 

Date Date 4/2092 Date 4/27/92 

< 

S 
(6") (ft.) 

I 
DESCRIPTION 

ss 

ss 

ss 

ss 

iO 

2.0 

2.0 

2.0 

0.7 

1.0 

1.2 

1.3 

-20. 
J2L. 

-12. 

_2£L 
_2£L 
Jl. 
_2Q_ 

JSL. 
_25_ 
_2£L 

20 

1 

2 

3 

4 

5 

6 

7 

8 

9 

30 

1 

2 

3 

4 

5 

6 

7 

8 

9 

40 

Sand, pebbly, line to medimn, brown (10 YR 5/3), wet, loose, nonplastic, slightly calcareoos, 
moderately seated and wariied 

Sandy gravel, line to ntedium, brown (10 YR 5/3), wet, loose, nonplastic, slightly calcareoos, 
poorly sorted and wadied 

Sandy, gravel, line to medium, as 25.0' above 

Muddy sandy gravel, line to medium brown (10 YR 5/3), wet, loose, nonplastic, slightly 
calcareous, poorly sorted and washed 

Switched to 5-fool sampbng intervals due to heaving sand at 20 feet 

BUmke/JAD/a:/K£YSTONEAD7029.0QT-23 



WW ENGINEERING & SCIENCE 
sow Stone MUl Road • Bloomington, IN 4740S • Phone (612)336-0972 • FAX (612)336-3991 

^^^edby 
Location 

Keynxne Sled &. Wire Company 
April 20,1992 
J,A. Duwelhu 
N 22,451.96 ft.; E 9.678.10 ft. 

Boring No. T-23 
Driller G. Yocky/Fox Drilling 
Elevation 449.20 
Page 3 of 5 

Water Level Start Finish 
Time Time 4:00PM Time 3:00PM 
Date Date 4/20/92 Date 4/27/92 

s 
(6-) 

( 
;[ 

(ft.) 

g 
DESCRIPTION 

ss 

ss 

ss 

ss 

2.0 

2.0 

2.0 

2.0 

1.0 

1.0 

0.5 

JO. 

_2Q_ 

J2_ 
J2. 

40 

1 

2 

3 

4 

5 

6 

7 

8 

9 

50 

6 

7 

8 

9 

60 

Sand, pebbly, coarse, brown (10 YR 5/3), wei, loose, nonplasiic, slighdy calcareous, 
modeiaiely sorted and washed 

Sandy gravel, fine to medium, brownish yellow (10 YR 6/8), wet, loose, neoplastic, slightly 
calcareous, pooriy sorted and washed 

Sandy gravel, fine to medium, as 45.0' above 

No recovery 

Remarks Rods stuck at 45.0 ft due to heave, flushed with water through tremie pipe 
Switched to mud rotary at 47 feet 
Switched back to HSA at 50 feel 
Rods stuck at 55.0 ft due to heave and collapse, flushed with water through tremie pipe 

BUrakc/JA D/b:/KEYSTO.NBD7029.00/T-23 



WW ENGINEERING & SCIENCE 
sow Stont mi Road • Bleomington, IS 47406 • Phont (612)336-0972 • FAX (612)336-3991 

Keyitcoe steel 6L VFm Coaputy 
April 20.1992 

ged by J^A-Duwdius 
Location N22.451.96iL; E9.678.10fL 

Boring No. T-23 
Driller G. Yodcy/Fox Drilling 
Elevation 449.20 
Page 4 of 5 

Water Level Start Finish 
Time Time 4:opPM Time 3:00PM 
Date Date 4/20/92 Date 4/27/92 

s 
(6") (ft.) 

DESCRIPTION 

ss 

ss 

ss 

ss 

2.0 

2.0 

2.0 

1.0 

0.5 

1.0 

ZO 

J2_ 
J2_ 
Jl. 

JIL 
14 
_16. 
16 

_!5_ 
Jl. 

10 
14 
JL. 
JL. 

60 

1 

2 

3 

4 

5 

6 

7 

8 

9 

70 

1 

2 

3 

4 

5 

6 

7 

8 

9 

80 

Saidy gnvel, fine to medium, bnnvnish yellow (10 YR 6/8). wet. loose, nct^lestic. slightly 
dloreous. poody washed and sotted 

Sandy giavel, fine to mediuin, as 60.0* above 

Sand, pebbly, coaise. to sandy gnvel, fine, yellowish brown (10 YR 5/8). wet, loose, nonplastic, 
slightly calcaieoos. modentely sotted and washed 

Norecovety 

Remarks 

BUmke/]AD/a;/KEYSTONEA)70:9.00/T-23 



WW ENGINEERING & SCIENCE 
sow Stone MUl Road • Bloomington, IN 47408 • Phone (812)336-0972 • FAX (812)336-3991 

;edby 
LocatioD 

Keystooe Sted & Compuiy 
Apiil 20.1992 
JA. Duwelius 
N 22,451.96 ft.; E 9,678.10 ft. 

Boring No. T-23 
Driller G. Yocky/Fcx DriUing 
Elevadon 449.20 
Page 5 of 5 

Water Level Start Finish 
Time Time 4:00PM Time 3:00PM 
Date Date 4/20192 Date 4/27/92 

s 
(6-) (ft.) 

DESCRimON 

ss 2.0 

SS 2.0 

IJ 

1.0 

JL 
Jl. 
_16. 

J4_ 
_2Q_ 
_20_ 

80 

1 

2 

3 

4 

5 

6 

7 

8 

9 

90 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

Sand, pebbly, ooane, to sandy gravel, fine, yeSowisb brown (10 YR 5/S), we:, loose, nonplasnc, 
sligbtfy calcareous, moderately soned and washed 

Sand, pebbly, coarae to sandy gravel, as 80.0' above 

Shale, blade lo gray (10 YR 2/1) (10 YR 5/1), diy, hanJ, (sampled cartings) 

Bonom of Boring 87.5 feel 

Remarks 

(» 

Switched to mud rolaiy at 87 feet, switched back to HSA due to no benlonite seal 
Twisted augers apart at 87 feet, moved boring location and rediilled through 4-inch casing 
Set monitoring well T-23 in boring on completion. 

BUmke/IAD/a:/KEYSTO.VEA)70:9.00/T-23 



WW ENGINEERING & SCIENCE 
SOJO Stone Mm Road • Bloomington, IN 47408 • Phone (8]2)336-0972 • FAX (812)336-3991 

Keystone Sted Jt Wiic Compuiy 
Jane 2,1992 

ged by JA. Duweliiu 
Location N 20,928.39 ft; E 8,553.81 ft. 

Boring No. 
Driller 
Elevation 
Page 1 

T-24 
B. Cnchy/Fcoc Drilling 
455.86 ft. 
of 2 

Water Level Start FlpJsh 
Time Time 12«)PM Time 2:45PM 
Date Date 6/2192 Date 6/2/92 

f ^ 1 K < 

(6-) (ft.) 1 DESCRIPTION 

0 ss zo 1.0 2 Loam, pebbly, daA brown (10 YR 3/3), dry, loose, calcareous, conudns slag ihroogbout (Pill) 
4 1 

Loam, pebbly, daA brown (10 YR 3/3), dry, loose, calcareous, conudns slag ihroogbout (Pill) 

7 
1 

11 2 cs 5.0 2.4 Loam, pebbly, as 0.0" above abrupi conlaci at 6.0' to loam, dark brown (10 'YR 3/3), moist, 
friable, calcareous (Pill) 3 
Loam, pebbly, as 0.0" above abrupi conlaci at 6.0' to loam, dark brown (10 'YR 3/3), moist, 
friable, calcareous (Pill) 
Loam, pebbly, as 0.0" above abrupi conlaci at 6.0' to loam, dark brown (10 'YR 3/3), moist, 
friable, calcareous (Pill) 

A 

5 

5 

7 
5.0 3.7 Loam, as 6.0' above, dark brown (10 YR 3/3), contains brick fragments, abrupt conlaa at 

9.8' to silty clay, dark gray (10 'YR 4/1), moist, plastic, noncalcareous, contains mal fragmerus. 8 
Loam, as 6.0' above, dark brown (10 YR 3/3), contains brick fragments, abrupt conlaa at 
9.8' to silty clay, dark gray (10 'YR 4/1), moist, plastic, noncalcareous, contains mal fragmerus. 8 
abn^t contact at 112' to sUty clay loam, very dark gray (10 YR 3/1), moist, friable, 
noncalcareous 0 
abn^t contact at 112' to sUty clay loam, very dark gray (10 YR 3/1), moist, friable, 
noncalcareous y 

10 10 

1 1 

7 
cs 5.0 4.2 

* 
Loam, gray (10 YR 5/1), mottled, common, coarse, fainu brownish yellow (10 YR 6/6), 
moist, friable, noncalcareous, contains wood fragments throughout, abnrpt oonua at 15.8' to sill 
loam, very dark gray (10 'YR 3/1), mottled, common, coarse, faint, brownish yellow 
(10 "YR 6/6), dry, slightly hard, noncalcareous 

•a 
Loam, gray (10 YR 5/1), mottled, common, coarse, fainu brownish yellow (10 YR 6/6), 
moist, friable, noncalcareous, contains wood fragments throughout, abnrpt oonua at 15.8' to sill 
loam, very dark gray (10 'YR 3/1), mottled, common, coarse, faint, brownish yellow 
(10 "YR 6/6), dry, slightly hard, noncalcareous 

Loam, gray (10 YR 5/1), mottled, common, coarse, fainu brownish yellow (10 YR 6/6), 
moist, friable, noncalcareous, contains wood fragments throughout, abnrpt oonua at 15.8' to sill 
loam, very dark gray (10 'YR 3/1), mottled, common, coarse, faint, brownish yellow 
(10 "YR 6/6), dry, slightly hard, noncalcareous 4 

Loam, gray (10 YR 5/1), mottled, common, coarse, fainu brownish yellow (10 YR 6/6), 
moist, friable, noncalcareous, contains wood fragments throughout, abnrpt oonua at 15.8' to sill 
loam, very dark gray (10 'YR 3/1), mottled, common, coarse, faint, brownish yellow 
(10 "YR 6/6), dry, slightly hard, noncalcareous 

Loam, gray (10 YR 5/1), mottled, common, coarse, fainu brownish yellow (10 YR 6/6), 
moist, friable, noncalcareous, contains wood fragments throughout, abnrpt oonua at 15.8' to sill 
loam, very dark gray (10 'YR 3/1), mottled, common, coarse, faint, brownish yellow 
(10 "YR 6/6), dry, slightly hard, noncalcareous 

5 

£ 

7 cs 5.0 5.0 Silt loam, mixed gray and light yellowish brown (10 'YR 5/1) and (10 'YR 6/4), moist, firm, 
noncalcareous 8 
Silt loam, mixed gray and light yellowish brown (10 'YR 5/1) and (10 'YR 6/4), moist, firm, 
noncalcareous 8 

0 7 

20 20 

Remarks 

» 

Diedrich D-50 ajuipped wth 3 3/4" ID/7 1/4" OD HSA 

BUmke/JAD/b:/KEySTONE'07029.00/T-24 



WW ENGINEERING & SCIENCE 
sow Stone Mill Road • Bloominglon, IN 47408 • Phone (812)336-0972 • FAX (812)336-3991 

igged by 
Location 

Keyxtooe Sted & Wire Compuiy 
Juoe2,1992 

Duweliut 
N20^2«J9 ft.; E 8453.81 ft. 

Boring No. 
Driller 
Elevation 
Page 2 

T-24 
B. Crechy/Fcn Drilling 
455.86 ft. 
of 2 

Water Level Start Finish 
Time Time 12K)0PM Time 2:45PM 
Date Date 6/2/92 Date 6/2/92 

f ^ I 1 (6-) (ft.) 1 DESCRIPTION 

20 20 

1 1 

2 
cs 5.0 5.0 Sill loam, as 17.0' above, coolains coal fragments throughout Sill loam, as 17.0' above, coolains coal fragments throughout 

4 

K 

C V 

7 
5.0 3.7 Loam, pebbly, brown (10 YR 5/3), wet. sucky, ncncalcareous, abrupt contaa at 28.4' to muddy 

sandy gravel brown (10 YR 5/3), wet, loose, noncalcareous, poorly sorted and washed, abmpt 
contact ai 31.6' sand, fine, brown (10 'YR 5/3), wet, loose, noncalcareous, well sorted and 

8 
Loam, pebbly, brown (10 YR 5/3), wet. sucky, ncncalcareous, abrupt contaa at 28.4' to muddy 
sandy gravel brown (10 YR 5/3), wet, loose, noncalcareous, poorly sorted and washed, abmpt 
contact ai 31.6' sand, fine, brown (10 'YR 5/3), wet, loose, noncalcareous, well sorted and 

8 
Loam, pebbly, brown (10 YR 5/3), wet. sucky, ncncalcareous, abrupt contaa at 28.4' to muddy 
sandy gravel brown (10 YR 5/3), wet, loose, noncalcareous, poorly sorted and washed, abmpt 
contact ai 31.6' sand, fine, brown (10 'YR 5/3), wet, loose, noncalcareous, well sorted and 

0 washed y 

30 30 

1 1 

cs 5.0 4.0 Sand, fine, brown (lO'R 5/3), wet, loose, noncalcareous, well sorted and washed, pebbly zone 
at 344', ctdor change at 364' to yellovrish brown (10 "YR 5/6) 
Sand, fine, brown (lO'R 5/3), wet, loose, noncalcareous, well sorted and washed, pebbly zone 
at 344', ctdor change at 364' to yellovrish brown (10 "YR 5/6) D 

Sand, fine, brown (lO'R 5/3), wet, loose, noncalcareous, well sorted and washed, pebbly zone 
at 344', ctdor change at 364' to yellovrish brown (10 "YR 5/6) 

4 

c J 

5 

7 cs 3.4 1.6 Sand, very fine, loamy sand, sandy loam, silt loam, and sill gny (10 'YR 5/1), wei loose. 
8 nonplastic, calcareous, abrupt contact at 40' to shale, gra)' (10 YR 5/1), dry, hard, noncalcareous 8 nonplastic, calcareous, abrupt contact at 40' to shale, gra)' (10 YR 5/1), dry, hard, noncalcareous 

9 

40 40 
Bottom of Boring 40.4 ft 

Remarks 

» 

Set monitoring wdl T-24 in boring on completion. 

B L/mke/J A D/bTKE YSTONEA)7029.00n"-24 



WW ENGINEERING & SCIENCE 
iOlO Stone MdlRoad • Bloomington, IN 4740S • Phone (SJ2}336-0972 • FAX (612)336-3991 

by 
Location 

Keystooe Sted &. V/in Coapanf 
July 20.1992 
M.Lyde 
N 22,635.24 ft.: E 10,257.07 ft. 

Boring Na T-25A 
DriUer R. Eiea/Fox Drilling 
Elevation 450.10 
Page 1 of 1 

Water Level 17.48 Start Finish 
Time 7:45AM Time 1130AM Time 4:30PM 
Date 7-21-92 Date 7-20-92 Date 7-20-92 

(6") (ft.) 

DESCRIPTION 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 

2 

3 

4 

5 

6 

7 

8 

9 

20 

0-40 See log for boring T-25B 

Booom of Boring 40.0' 

Remarks 

BUmke/REAA>7KEySTO.\Ey07029.00/l B/r-25A 



WW ENGINEERING & SCIENCE 
SOlO Stone Mm Jtoad • Bloomington. IS 47408 • Phone (812)336-0972 • FAX (812)336-3991 

Keystone Sted &. Wire Company 
July 14,1992 

Logged by M. Lyde 
Location N 22,634.31 ft.; E 10,265.09 ft. 

Boring No. T-25B 
Driller R. Eigtz/Fox Diming 
Elevation 45aofL 
Page 1 of 5 

Water Level 17.85 Start Finish 
Time 7;45AM Time 9:30AM Time 12:15PM 
Date 7-20-92 Date 7-14-92 Date 7-17-92 

9 s 
(6") 

'( 
][ 

(ft.) 

DESCRIPTION 

ss 

ss 

ss 

ss 

ss 

ss 

ss 

ss 

ss 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.0 

1.4 

1.0 

1.8 

1.7 

OJ 

1.0 

1.5 

1.3 

1.2 

_1IL 

_1L 
14 

-LL 

-LL 
JiL 

JiL 

8 

9 

10 

1 

2 

3 

4 

5 

6 

7 

8 

9 

20 

Sill loam, very dark grayish brown (10 TR 3/2), dry. loose sDl laminations, noncalcareous 

Silt loam, very dark grayish brown (10 YR 3/2). dry. loose, noncalcareous. interbedded with 
sand, medium, dark yellowish brown (10 YR 4/4). dry, loose, slightly calcareous 

Silt loam as 2.0' above 

Silt loam dark yellowish hrown (10 Y9,4/4), dry loose, slightly calcareous, interbedded with 
sand, fine to medium dark yellowish brown (10 YR 4/4). dry. loose, slightly calcareous 

Silt loam interbedded with sand, as 6.0' above 

Sand, medium to coarse, yellowish brown (10 YR 5/6). trroist loose, well washed and sorted, 
slightly calcareous 

Sand, as 10.0' above, with abundant coal fragments 

Sand, as 10.0' above, wet 

Sand, as 14.0' above 

Sand, as 14.0'above 

BL/mke/REA/a;/KEYSTO.VEA)7029.00/l B/T-25 



WW ENGINEERING & SCIENCE 
5010 Slant Mill Road • Bloomlngton, IS 4740S • Phone (S12)336-0972 • FAX (812)336-3991 

Keynooe Sled & Wire Company 
July 14.1992 

I by M. Lytic 
Location N 22,634 J1 ft.; E 10,265.09 ft. 

Boring No. T-25B 
Driller R. Edger/Fox Drilling 
Elevation 450.0 fL 
Page 2 of 5 

Water Level 17.85 Start Finish 
Time 7:45AM Time 9:30AM Time 12:15PM 
Date 7-20-92 Date 7-14-92 Date 7-17-92 

|| 1 1 1 1 DESCRIPTION 

1 (6-) (ft.) 

20 
ss 2.0 1.1 7 

20 
Mnddy sandy giavd, eoarae pebbles, daric reddish brown (5 YR 3/4), wet, loose, pooriy 
washed and soned, shghlly ^careoos 8 1 
Mnddy sandy giavd, eoarae pebbles, daric reddish brown (5 YR 3/4), wet, loose, pooriy 
washed and soned, shghlly ^careoos 

11 
1 

Mnddy sandy giavd, eoarae pebbles, daric reddish brown (5 YR 3/4), wet, loose, pooriy 
washed and soned, shghlly ^careoos 

14 7 
ss ZO 1.4 6 Mnddy sandy graveL coaise pebbles, as 20.0' above 

7 'J 

Mnddy sandy graveL coaise pebbles, as 20.0' above 

8 
12 4 

ss 2.0 0.5 9 Mnddy sandy giavel, ooaise pebbles, yellowish brown (10 YR 5/6), wet, loose, pooriy 
washed and soned, slightly calcareous, rock in tip of spoon 10 5 
Mnddy sandy giavel, ooaise pebbles, yellowish brown (10 YR 5/6), wet, loose, pooriy 
washed and soned, slightly calcareous, rock in tip of spoon 

11 

Mnddy sandy giavel, ooaise pebbles, yellowish brown (10 YR 5/6), wet, loose, pooriy 
washed and soned, slightly calcareous, rock in tip of spoon 

12 
2.0 1.0 8 

V 

Muddy sandy gravel, as 24.0' above, abmpt contaa at 263' with Peat, black (10 'YR 2/1), moist, 
fiiable, noncalcareons, abn^ contact at 263' with mnddy sandy gnvcL as 24.0' above 10 7 
Muddy sandy gravel, as 24.0' above, abmpt contaa at 263' with Peat, black (10 'YR 2/1), moist, 
fiiable, noncalcareons, abn^ contact at 263' with mnddy sandy gnvcL as 24.0' above IP 16 

Muddy sandy gravel, as 24.0' above, abmpt contaa at 263' with Peat, black (10 'YR 2/1), moist, 
fiiable, noncalcareons, abn^ contact at 263' with mnddy sandy gnvcL as 24.0' above 

20 S 
ss ZO 0.0 17 

S 
No Rcoveiy, large rock in tip of spoon 

12 9 
No Rcoveiy, large rock in tip of spoon 

15 
24 30 ; 

ss ZO 0.7 13 
30 ; 

Mnddy sandy gravel, coarse pebbles, brown (10 'YR 5/3), wet, loose, pooriy washed and 
sorted, calcareous 11 1 
Mnddy sandy gravel, coarse pebbles, brown (10 'YR 5/3), wet, loose, pooriy washed and 
sorted, calcareous 

7 
1 

Mnddy sandy gravel, coarse pebbles, brown (10 'YR 5/3), wet, loose, pooriy washed and 
sorted, calcareous 

9 7 
ss ZO 13 28 Mnddy sandy gravel, as 30.0' above 

24 •a 
Mnddy sandy gravel, as 30.0' above 

14 
9 4 

ss ZO 0.9 32 Muddy sandy gravel, as 30.0' above 
24 < 

Muddy sandy gravel, as 30.0' above 

19 

J 

£ 

ss ZO 1.1 28 
D 

Muddy sandy gravel as 30.0' above 
24 7 

Muddy sandy gravel as 30.0' above 

21 
19 8 

ss ZO 13 34 
8 

Mnddy sandy gravel, as 30.0' above, abrupt contact at 383 with sill loam, gray (10 'YR 5/1), wet 
fiiable, plastic, nonsticky, massive, laminated, calcareous 32 

9 
9 

Mnddy sandy gravel, as 30.0' above, abrupt contact at 383 with sill loam, gray (10 'YR 5/1), wet 
fiiable, plastic, nonsticky, massive, laminated, calcareous 

9 40 40 

Remarks 

» 

BUiike/REA/a:/KEYSTONE/07029.00/l 871-25 



WW ENGINEERING & SCIENCE 
sow Stone mi Road • Bloomington, IS 47408 • Phone (812)336-0972 • FAX (812)336-3991 

Keysiooe Sted & Wire Ccmpaiiy 
July 14.1992 

gedby M. Lytic 
Location N 22.634J1 ft.; E 10.265.09 ft. 

Boring No. T-25B 
Driller R. Edger/Eox Drilling 
Elevation 450.0 ft. 
Page 3 of 5 

Water Level 17.85 Start Finish 
Time 7:45AM Time 9:30AM Time 12:15PM 
Date 7-20-92 Date 7-14-92 Date 7-17-92 

! 

% < 

1 
(6") (n-) 1 DESCRIPTION 

AT) 

ss 2.0 1.7 4 Sih loam, as 38.5 above, contact at 41.5 with silty day loam, grey (N 5/), moist to wet. friable. 
4 1 plastic, sticky, massive. IsTninaTrri with sOl, calcareous 
4 

plastic, sticky, massive. IsTninaTrri with sOl, calcareous 

6 2 
ss 2.0 2.0 3 SDiy day loam, as 415' above with silt laminations 

2 3 
SDiy day loam, as 415' above with silt laminations 

3 
3 4 

ss 2.0 ZO 4 Silty clay loam, as 415' above with sDl laminatians and sand stringers, fine, calcareous 
6 < 

Silty clay loam, as 415' above with sDl laminatians and sand stringers, fine, calcareous 

8 
7 

2.0 ZO 2 
o 

Sihy day loam, as 415' above 
3 7 

Sihy day loam, as 415' above 

IP 3 
5 8 

ss 2.0 1.4 10 
8 

Sihy day loam, as 415' above, abrupt contact at 48.2' with sand, fine to medium, 
gray (10 YR 5/1), wet, loose, pootiy washed and sorted, calcareous 12 0 

Sihy day loam, as 415' above, abrupt contact at 48.2' with sand, fine to medium, 
gray (10 YR 5/1), wet, loose, pootiy washed and sorted, calcareous 

12 
7 

Sihy day loam, as 415' above, abrupt contact at 48.2' with sand, fine to medium, 
gray (10 YR 5/1), wet, loose, pootiy washed and sorted, calcareous 

9 50 
ss ZO 0.9 10 

50 
Muddy sandy gravel, coarse pebbles, gray (10 "YR 5/1), wet, pooriy washed and sorted, 
calcareous 7 1 
Muddy sandy gravel, coarse pebbles, gray (10 "YR 5/1), wet, pooriy washed and sorted, 
calcareous 

8 
1 

9 2 

3 
ss li 0.0 27 No recovery, rock in tip of spoon 

18 4 
No recovery, rock in tip of spoon 

18 
< 

ss 1.5 0.5 23 5 Muddy sandy gravel, coarse pebbles, as 50.0' above 
10 

Muddy sandy gravel, coarse pebbles, as 50.0' above 

9 7 / 

8 
ss 1.5 0.8 10 

8 
Muddy sandy graveL as 50.0' above 

9 0 

Muddy sandy graveL as 50.0' above 

9 
7 

60 60 

Remarks 

# 

Lost drculation at 52.0'. also getting bde collapse. 
Went to 2.5' san^le intervals hoping hole will stay open. 

BUmke/REA/a:/KEYSTONEA)7029.00/l 8/1-25 



WW ENGINEERING & SCIENCE 
SOlO Stone MOl Road • Bloommgton. IN 47408 • Phone (812)336-OS>72 • FAX (812)336-3991 

KeyAoDe Sted &. Wire Company 
July 14.1992 

Logged by M. Lytle 
Location N 22,634.31 ft.-, E 10,265.09 ft. 

Boring No. T-25B 
Driller R. Edger/Foz Drilling 
Elevation 450.011 
Page 4 of 5 

Water Level 17.85 Start Finish 
Time 7:45AM Time 9:30AM Time 12:15PM 
Date 7-20-92 Date 7-14-92 Date 7-17-92 

^ 1 ! 1 («") (ft-) 1 DESCRIPTION 

60 

ss IS 1.0 13 Muddy sandy gravel, as 50.0' above IS 
12 

Muddy sandy gravel, as 50.0' above 

7 

ss \S 0.0 10 No recovery 
7 

No recovery 

8 
< 
J 

_cc 1.5 OJ 9 £ Pebbly gravel, wet, washed, poorly sorted, calcareous 1.5 OJ 
8 

D •p 6 n / 

8 
ss 1.5 0.8 8 

8 
Pebbly gravel, as 65.5 above 1.5 

8 0 
Pebbly gravel, as 65.5 above 

7 
y 

70 70 

ss IS 0.9 9 1 Pebbly gravel, as 65.5 above IS 
10 

1 Pebbly gravel, as 65.5 above 

11 "5 A 

ss \s 1.1 11 
y 

Pebbly gravel, as 65.5 above 
10 A 

Pebbly gravel, as 65.5 above 

8 
4^ 

K J 

ss IS 1.1 8 6 Pebbly gravel, as 65.5 above ss IS 1.1 
10 

6 Pebbly gravel, as 65.5 above 

n n / 

8 
ss li 1.3 9 

8 
PAbly gravel, as 65.5 above li 

8 9 
PAbly gravel, as 65.5 above 

20 
9 

80 80 

BL'mke/REA/a:/K£YSTO.N'Ey07029.00/lB/r-25 



WW ENGINEERING & SCIENCE 
5010 Stone Mill Road • Bloomingion, IN 47408 - Phone (812)336-0972 • FAX (812)336-3991 

Lo^ed by 
Location 

Keystooe Sted & Wire Compeoy 
July 14.1992 
M.Lyile 
N 22.634.31 ft.; E 10.265.09 ft. 

Boring No. T-25B 
Driller R. Edgec/Fox Drilling 
Elevation 450.0 ft. 
Page 5 of 5 

Water Level 17.85 Start Finish 
Time 7:45AM Time 9:30AM Time 12:15PM 
Date 7-20-92 Date 7-14-92 Date 7-17-92 

! 1 (6**) (ft) 1 DESCRimON 

80 80 

SS iJ 0.3 40 1 Silty day loam, gray (10 YR 5/1), dry. bard. n<mplastic. nonaticky, laminalrd, calcareous, 
cooiact at 80.T with pebbly gravd, as 653' above 

SS iJ 0.3 
33 

1 Silty day loam, gray (10 YR 5/1), dry. bard. n<mplastic. nonaticky, laminalrd, calcareous, 
cooiact at 80.T with pebbly gravd, as 653' above 

35 

Silty day loam, gray (10 YR 5/1), dry. bard. n<mplastic. nonaticky, laminalrd, calcareous, 
cooiact at 80.T with pebbly gravd, as 653' above 

7 

ss 13 1.2 34 Pdjbly gravel, as 65.3 above 1.2 
24 

Pdjbly gravel, as 65.3 above 

13 
5 

13 0.8 14 Pdibly gravel, as 653" above 
17 

O Pdibly gravel, as 653" above •P 20 7 / 

8 
ss 13 1.2 13 

8 
Sand, Cue to mediuco. trace pebbly, reddish brown (5 YR 5/3), wet, loose, poorly washed and 
soned, calcareous 37 0 

Sand, Cue to mediuco. trace pebbly, reddish brown (5 YR 5/3), wet, loose, poorly washed and 
soned, calcareous 

50 
y 

Sand, Cue to mediuco. trace pebbly, reddish brown (5 YR 5/3), wet, loose, poorly washed and 
soned, calcareous 

90 90 

ss 1.0 1.0 37 1 Sand, as 88.0' above 
50/5 

1 

t A 

7 

ss 13 13 12 Sand, as 88.0' above 13 13 
12 4 

Sand, as 88.0' above 

39 
< J 

Shale, black, fissile Shale, black, fissile 
o 

Bottom of Boeing 953" 
7 / 

8 8 

9 9 

100 100 

tr 
BL'ml:eyREA/»;/KEySTON'EA37029.00/l 6/1-25 



WW Engineering & Science" 
50I0 Stone M 01 Road 

Bloomlnston. Indiana 47406 • (812)3360073 
A Surrmit Bnuironmenial Crotp Corrporv 

Well Completion Diagram 

Well No 
Projea* Keystone Steel & Wire Cmnpany 
r«re4Date: Staned 11:0°™ -1-17-92 

Completed 1:00m 4-17-92 
Locations N 20,375.43'; E 11,281.86' 

Issstalled By; Fox Drlllinq/G. Yodcy 
Inspected By: Duxelius 

a 

Reference Point 
(Top of Casing) 

Ground Surface 

Guard Pipe- 4 

Backfill 
Cement-Bentonite 
Grout 

Bentonite Sea! — 
Slurry 

Granular Pack: -
Natural Soil 
Collapse 

Weil Screen 

a Bonom of Bore Hole 

' 

'•V'*.*, 

V*'> 

447.97 FT. (MSL) 

445.40 FT. (MSL) 

Drilling Method: Diedrich D-50 
HSA 3 3/4" ID/ 7 1/4" CD and mud 
rotary 

Screen: 
Type _ 
Sbt Size 
Top Blank 0-25' (Mid Blank 0.40') 
Bottom Blank 0^_39^ 

Total Screen 
Total Length 

2" 304 Stainless Steel 
10 slot 

10.00' 
11.04' 

Stand Pipe: 
j..p^ 2" 304 SS + Sch. 40 PVC 

Total Length 5.02' + 60.51' = 65.53' 

25.30 

27.30 

FT. 

FT. 

58.15 FT. 387.24 FT. (MSL) 

68.56 FT. = 76.57 . 5.05'. 0.39'. 2.57' 

FT. 72.00 Tot. Pipe Cut Off Bot. Elk. Stick 

Not to Scale 

oce 



WW Engineering & Science' 
soiosione MDI Road 

Bloomlnsion. Indiana 47406 • <813)3360073 
A SiJtrmil Enuironmenial Cracp Company 

W73 yMMM 

Well Completion Diagram 

Well No T-22B 
Project: Keystone Steel & Wire Company 
Time & Date: Started 10:15AM 5-1-92 

Completed 1:00PM 5-1-92 

Location: N 20,381.49'; E 11,277.41' 

Installed By: Fox Drilling/B. Crachy 

ih 

Inspected By: J.A. Duwelius 

Reference Point 
(Top of Casing) 

Ground Surface 

Guard Pipe • 

Backfni 
Cement-Bentoni te 
Grout 

/ 

Benton he Seal -
Slurry 

Granular Pack: 
Silica Sand 
No. 5 

Well Screen 

Bonom of Bore Hole 

m i 
447.37 FT. (MSL) 

"^5-37 FT. (MSU 

105.00 

119.29 

120.00 

Drilling Method; ATV Diedrich D-50 
HSA 3 3/4" ID/ 7 1/4" OP and mud 

rotary, 3 1/4" Tricone 

Screen: 
Type _ 
Sbt Size 

2" 304 Stainless Steel 
10 slot 

Top Blank 0.13' (Mid Blank 0.38') 
Bottom Blank — 
Total Screen 

^ 10.84' Total Length 

Stand Pipe: 
Type 2" 304 SS + Sch. 40 PVC 
Total Length 5.01' + 110.28' = 115.29' 

104.00 FT. 

FT. 

^OS-^3— FT. 336-44 FT. (MSL) 

FT. = 126.13: 4.49' 
Tot. Pipe Cut Off 

FT. 

0.35' - 2.00' 
Sol. BIk. Slick 

Not to Scale 

0C2 



WW Engineering & Science" 
5010 Stone MSI Road 

Bloomlnsioa Indiana 47408 • (812)3360072 
A Summll EnUronmenlal Crocp Ceirftany 

3072 

Well Completion Diagram 

Well No. T-23 

Project: Keystone Steel & Wire Campanv 
Time & Date: Started 3; 30PM 4-27-92 

Completed 9:00AM 4-28-92 
Location: N 22,451.96'; E 9,678.10' 

Reference Point 
(Top of Casing) 

Ground Surface 

Guard Pipe-

Backnii 
Cement^Bentoni te 
Grout 

Bentonite Seal — 
Slurry-

Granular Pack: — 
Silica Sand & 
Natural Soil 
Collapse 
Weil Screen 

Bonom of Bore Hole 

1 

I 
i 

1 
:':>X 

63.00 

65.00 

87.59 

Installed By: Fox Drilling/ G. Yocky 
I J D J-A- Duwelius Inspeaed By: ^ 

451.70 FT. (MSL) 

449.20 FT. (MSL) 

Diedrich D-50 Drilling Method: 
HSA 3 3/4" ID/ 7 1/4" On and mnri 
rotary through 4" steel casing 

Screen: 
jypg 2" 304 Stainless Steel 

Slot Size 
Top Blank 
Bottom Blank -
Total Screen _ 
Total Length — 

10 slot 
0.25' 
0.38' 

10.01' 
10.64' 

Stand Pipe: 
jyp,. 2" 304 SS + Sch. 40 PVC 

Total Length 5.02' - 80.66' = 85.68' 

FT. 

FT. 

"77.58 pj_ 371.62 FT. (MSL) 

87.60 pT. 

PT. = 96.32'. 5.85' . 0.38' . 2.50' 
Tot. Pipe Cut Off Bot. BIk. Stick 

Not to Scale 

oce 



WW Engheertig & Science' 
SOIOSMna Mil Road 

Bkxmlngloa indMna 47400 • (112] 33e«C73 
RSlnvnir Enjltam€ncl OroipCornporv 

Well Completion Diagram 
Well No. T-24 
Project: Keystone Steel & Wire Ccanpanv 
Tne & Date: Started —3:00PM—6-2-92 

InstaOed By: B. Crachy/Fox Drilling 

Completed 8:45AM 6-3-92 
Inspected By: J.A. Duwelius 

Location: N 20,928.39*; E 8,553.81* 

Ground Surface 

Reference Point 
(Top of Casing) 

Guard Pipe 

WeD Screen 

Bottom of Bore Hote 

455.86 FT. (MSL) 
455-70 FT.(MSU 

Drilling Method: Diedrich D-50 
3 3/4" ID / 7 1/4" OP HSA 

Screen: 
Type 2" 304 Stainless Steel 

Slot Size — 
Top Blank — 
Bottom Blank 
Totel Screen -
Total Length 

10 slot 
0.26' (Mid Blank 0.38') 
0.39' 
4.99' + 4.97' = 9.96' 

10.99' 

Stand Pipe: 
Typa 2" 304 SS + Sch. 40 PVC 
Total Length 5.05' + 30.05' = 35.10' 

25.00 

27.00 

FT. 

FT. 

28-65— 427.21 FT. (MSL) 

38.99 

40.40 
FT. 

FT. 

46.09'. 6.87' . 0.39' .(-0.16' ) 
Tot Pipe Cut Off Bot. Bk. Slick 

Not to Scale 

00.1 



WW Engineering & Science^ 
solO stone MB Rood 

Bloornlnsioa Indiana 4740e • fB 12} 3300073 
A SiLrrvnll Enutrcnmoitai Cro^p Corrpany 

»73 TMm/V 

Well Completion Diagram 

Well No Tr25A 

Project: Keystone Steel & Wire Company 
Time & Date: Started 11:30AM 7-20-92 

Completed 4:30PM 7-20-92 

Installed By: Edger/Fox Drilling 
Inspected By: M. Lytle 

Location: N 22,635.24 ft.; E 10,257.07 ft. 

Reference Point 
(Top of Casing) 

Ground Surface 

Guard Pipe-

Backfill 
Volclay Grout 

10 gallons 
Benton ite Seal -
Slurry 

Granular Pack: 
#5 Quartz 

Sand 

Well Screen 

Bonom of Bore Hole 

/ 

1 
•AV 

1 
^52.65 FT. (MSL) 

FT. (MSL) 

40.00 

Drilling Method: B-51 ATV 
3 3/4" ID HSA 

Screen: 
Type _ 2" 304 Stainless Steel 

0.010 
0.24 
0.37 

4.99 
5.60 

Sbt Size 
Top Blank — 
Bonom Blank 
Total Screen _ 
Total Length -

Stand Pipe: 
Type_2U04 SS + Sch 40 PVC 

Total Length 5.0' + 35.30' = 40.30' 

30.00 pT_ 

.33.00 

34.59 pp_ 415.51 FT. (MSL) 

39.58 pT_ ^ 45.90 . 3.40 . 0.37 . 2.55 
Tot. Pipe Cut Off Bol. BIk. Stick 

FT. 

Not to Scale Water Level: 7-21-92 7:45AM 17.48 
oce 



WW Engineering & Science" 
so 10 Sione M 01 Road 

Bloomtnsioa IncAana 4740fi • (B12)33eC072 
A Summit EnUfOrvneilot C/otp Corrpory 

»72 

Well Completion Diagram 
T-25B Well No. _ 

Project: Keystone Steel & Wire Company 
Time & Date: Started 7-17-92 12:15FM 

Completed 7-17-92 3:00PM 

installed By: K. Edger/Fox Drilling 
Inspected By: M. Lytle 

Location: N 22,634.31 ft.; E 10,265.09 ft. 

Reference Point 
(Top of Casing) 

Ground Surface 

Guard Pipe-

Backfill 
Vol r1 av Ormit. 

15 gallons ' 
Benton he Sea! -
Slurry 

Granular Pack: 
Natural Soil 

Collapse 

Weil Screen 

i 

1 

Bottom of Bore Hole 

7/. 

453.54 FT. 

450.00 FT. 

(MSL) 

(MSU 

Drilling Method: 3 1/2" Rotary Wash 
Mobile B-51 ATV 

Screen: 
Type 2" 304 Stainless Steel 
SbtSize 0.010 

Top Blank — 
Bottom Blank 
Total Screen _ 
Total Length -

0.13' 
0.25' 

5.12' 
5.50' 

Stand Pipe: 
304 SS Sch 40 PVC 

Type 
Total Length 5.0' + 90.73' = 95.73 

67.00 ^ 

70.00 pT_ 

89.11 FT. 360.89 FT. (MSL) 

94.23 FT -101.23 _ 3.21 .0.25 .3.54 

95.50 FT. 
Tot. Pipe Cutoff Bot. BIk. Stick 

Not to Scale 

CXS;-




